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ABSTRACT
Perceptual  defence and the e f fe c ts  of  subliminal  s t imul i  upon
subsequent verbal behavior were studied in the context o f  functional
hemispheric asymmetries and.hemispherici ty  o f  the subjects.  I t  was
hypothesized that  subjects would demonstrate perceptual defence fo r
words f lashed into t h e i r  l e f t  visual  f i e l d  (LVF) by recognizing
s ig n i f i c a n t l y  fewer anx ie ty  words than neutra l  words. No such e f f e c t
was predicted fo r  the RVF. The magnitude o f  perceptual defence was
postulated to vary in r e la t i o n  to the hemispher ic ity  o f  the subjects .
I t  was fu r th e r  hypothesized t h a t  the presumably a n x ie ty a ro u s in g  verbal
s t imul i  not recognized by the subjects during u n i l a t e r a l  tachistoscopic
presentat ions (perceptual  defence) wou.ld, under some conditions.,
«
inf luence the sub jec t 's  subsequent i n t e r p r e t a t io n  o f  r e p e t i t i v e  
ambiguous audi tory  verbal s t im u l i .
Twenty r ight-handed female subjects who showed at  least  75% o f  
t h e i r  l a t e r a l  eye movements to the r ig h t  and twenty w i th  l a t e r a l  eye 
movements to the l e f t ,  p a r t ic ip a te d  in the experiments.  Perceptual  
defence was demonstrated as predicted,  and the r ight-movers showed less
i
perceptual  defence than the left -movers as was indicated by decreased
LVF recogni t ion o f  anxiety-producing words in comparison to neutral
words. The resu l ts  were discussed in the context o f  current  
*
neurophysiological  evidence whicji suggested that the r ig h t  hemisphere
i.i
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and the in h ib i t io n  o f  neuronal transmission across the cerebral
commissures may be involved in the mechanisms underlying perceptual
defence, repression and c e r ta in  unconscious processes.
In order to explore the e f fe c ts  o f  sublim inal s t im u li  Upon the
su b jec ts 1 subsequent in te rp re ta t io n  o f  r e p e t i t iv e  ambiguous auditory
verbal s t im u l i ,  a d ic h o tic  verbal transform ation 'task (DVT).was
employed before (p re te s t )  and a f t e r  (p o s t - te s t )  the tachistoscopic
« *
procedure. I t  was found tha t the su b jec ts1 DVT p re te s t  reports d i f fe re d  
s ig n i f ic a n t ly  from t h e i r  DVT p o s t - te s t  reports as a function  o f  the 
ta c h is to s c o p ica lly  presented anxiety-producing s t im u li  which were no t  
recognized by the subjects during the tach istoscopic  experiment.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CHAPTER I
INTRODUCTION
The human bra in  has been implicated in c er ta in  mani festat ions  of  
the human psyche since a n t iq u i t y .  In w r i t in g s  Uhich range from those 
of the e a r ly  phi losophers (e .g .  P la to )  and anatomists to those of  the 
modern-day neuropsychologists,  'attempts have been made to associate  
what has been var iously  re ferred  to as the human soul,  mind, or  
consciousness to the a c t i v i t i e s  of  the human bra in .
The f i r s t  s c i e n t i f i c  d iscovery 'w i th  respect to id e n t i fy in g  the 
human bra in  wi th  a p a r t i c u l a r  human a b i l i t y  is usual ly  a s c r ib e d , to.Paul  
Broca (Boring,  1950).  He was the. f i r s t  one to propose in 1861 that  the 
a b i l i t y  to v e rb a l i z e  (use expressive language) became disturbed when
i
V c er ta in  port ions of  the l e f t  hemisphere o f  the brain were damaged. This 
f ind ing was soon fol lowed by l o c a l i z a t io n  o f  motor functions in the 
cerebral  cor tex  by Fr i tsch  and H i t z ig  ( 1 8 7 0 ) . 1 Since about th is  time i t  
became accepted that  not only the physical  functions o f  the human body 
but a lso the higher mental a c t i v i t i e s ,  such as language, are re la ted  to 
the functioning o f  the human bra in .  This view, with  some modi f icat ions  
regarding the extent to which c er ta in  functions can be s p e c i f i c a l l y
1
ascribed to d e f i n i t e  regions' of  the b ra in ,  has persis ted to present day.
The upper parts o f  human brain are divided lo n g i tu d in a l ly  into two
1 ‘ ,
< -
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cerebral hemispheres ( l e f t  and r ig h t )  connected w ith  one another by 
several commissures, the la rg e s t o f these being a th ic k  bundle o f f ib e rs  
ca l le d  the corpus callossum. The appearance o f  the two hemispheres to  
the naked eye is nearly  id e n t ic a l  yet each has some d i f f e r e n t ,  h ighly
i
spec ia l ized  functions o f  i t s  own. Since Broca's important discovery of  
motor speech centers in the l e f t  hemisphere, i t  has become genera l ly  
accepted that he two hemispheres of  the human brain are  fu n c t io n a l ly  
asymmetrical . This was fu r th e r  supported by WernickeJs (187*0 f ind ing  
that  removal o f  more poster io r  areas in the l e f t  hemisphere, but not 
the r i g h t ,  resulted in the i n a b i l i t y  to understand language. Due to the 
ippor ta nc eO f  language in the regulat ion of  human behaviour and in human 
in te rac t ions  the hemisphere found to be f u n c t io n a l ly  re la ted  to language 
(speech, reading,  w r i t in g )  began to be re fe rred  to as the dominant 
hemisphere. For almost a l l  r ight-handed ind iv idua ls  (an'd m o s t ' l e f t ­
handers as w e l l )  the . l e f t  hemisphere is the dominant one and subserves
the primary function of  language processing and production.  I ts
\
anatomical connections with  the rest o f  the body are such ' that i t
%
receives, sensory input from, and co-ordinates motor a c t i v i t y  p r im a r i ly  
on the r ig h t  h a l f  o f the body. The minor ( r ig h t )  hemisphere receives^  
sensory input from, and p r im a r i ly  regulates 'the motor a c t i v i t y  o f  ,the 
l e f t  h a l f  o f  the body. Considerable research has shown th a t apart from 
the sensory and motor functions , the minor ( r ig h t )  hemisphere a lso  
subtserves many psychological processes (e .g . ' ,  organizing  v is u a l -s p a t ia l
t ■ •
re la t io n s h ip s ,  apprec ia t ion of  music, a b i l i t y  to recognize faces)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
comparable In coipplexity to the mediation o f  language by the l e f t '  
hemisphere. A model o f  dual dominance has th ere fore  been proposed to
• * I » • ’
express the Idea that^ JJie leading hemisphere'for some functions may' 
not be the leading hemisphere fo r  a l l  functions but that each hemisphere 
is spec ia l ized  In d i f f e r e n t  ways and complements the other (Bakan, 1371)
Current research on hemispheric asymmetry e s s e n t ia l l y  r e f l e c t s  the dual\
dominance model in th a t  the functions o f  both hemispheres are being 
a c t iv e ly  studied.  •
Functional asymmetry o f  the human bra in  has been demonstrated in 
c l in i c a l  studies wi th  pa t ien ts  s u f f e r i n g  from brain damage o f  various"' 
causes'as wel l  as in experimental  studies £ffth,normal s u b je c ts . - 
-Extensive neuropsychological  b a t te r ie s  have been developed to^study and 
diagnose the e f f e c t s  o f  damage to d i f f e r e n t  port ions o f  the bra in  ( e . g . ,
Halstead, 19^7; Reitan , '1959; M iln e r ,  1 9 7 l / * ‘ Damage to the l e f t  side
* 4 •
o f  the brain is usual ly  fol lowed by loss; o f  language a b i l - i t le s  in 
varying degrees depending upon the s e v e r i t y , , e t io logy  and exact loci  
of in ju ry .  Conversely,  pat ien ts  w i th  r ig h t -s id e d  cerebral  damage 
experience various degrees of  i n a b i l i t y  to organize^visual- 'spatjal  
re la t ionsh ips  in the environment and’ have d i f f i c u l t y  iden t i fy in g  
unfam i l ia r  faces or  d is t inguish ing  musical patterns (M ilner ,  1968; 
Kimura, 1973).  . -
Temporary! anaesthet izat ion  of  one hemisphere ( the Wada tachnique,  
Wada £ Rasmusyen, I960) used to determine hemispheric dominance fo r  
speech p r i o r  to surgical  removal o f  e p i l e p t i c  f o c i ,  has contr ibuted
\
\
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fu r t h e r  evidence in support o f  l a t e r a l i z a t i o n  o f  cogni t ive  functions.  
During th is  procedure,  sodium amytal is in jected into the l e f t  or  r ig h t  
caro t id  a r te ry  In the neck, thus producing a temporary anaesthetic  e f f e c t  
w i th in  the i p s i l a t e r a l  cerebral  hemisphere. The p a t i e n t is awjake during 
th is  procedure .and is 'as&ed to. .respond to d i f f e r e n t  sTInple verbal  and ' 
nonverbal tasks.  When the le f t *  hemisphere is thu/s anaesthetized-the  
p a t ie n t  becomes temporar i ly  para^yzed^>VET*~the r ight  side o f  his body 
and loses his a b i l i t y  to v erb a l i ze  and to respond to verbal  tasks.  
Conversely,  when the r ig h t  hemisphere is trea ted  s i m i l a r l y ,  the 
temporary para lys is  is over the l e f t  side, o f  his.body and the p a t ien t
demonstrates d i f f i c u l t i e s  in solving problems involving v is u a l - s p a t i a l
✓ v
organizat ions  (Wada 6 Rasmussen, 1960).
I
Probably the most dramatic demonstrations of  functional  asymmetry 
resulted from studies wi th  s p l i t - b r a i n  p a t ie n ts .  In these p a t ien ts  the 
f ib e rs  o f  the corpus cailossum connecting the l e f t  and r ig h t  hemispheres 
were s u rg ic a l ly  severed, which anatomical ly  separated the two cerebral  
hemispheres from one another.  This operat ion is used in treatmen-t of  
severe, in t r a c t a b le  cases of  epi lepsy (Sperry,  1961* ) . Following th is  
operat ion there  is a marked decrease in seizure  a c t i v i t y  and the p a t ien ts  
appear qu i te  normal and are able to carry on t h e i r  everyday a c t i v i t i e s . - 
I t  is only under s p e c ia l ly  designed experimental  conditions that  the 
dramatic e f fe c ts  o f  disconnecting the two hemispheres emerge. Sperry 
(1968) summarized the p ic tu re  o f  such p a t ien ts  as fol lows:
The most remarkable e f f e c t  of  sect ioning the cerebral
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
commissures continues to be the apparent lack o f  change
with  respect to ord inary  behaviour.  (The p a t i e n t s ) . : .  .
e x h ib i t  no gross a l t e r a t io n s  o f  p e rs o n a l i ty ,  i n t e l l e c t
or over t  behaviour two years a f t e r  o p e r a t i o n . . . .
Despite th is  outward appearance of  general normali ty  in
_  ord inary  behav iour . . . s p e c i f ic  tests  ind ica te  functional
disengagement of  the r ig h t  and l e f t  hemispheres w i th
respect to nearly a l l  cogn i t ive  and other  psychic
0
a c t i v i t i e s .  Learning and memory are found to proceed I 
q u i te  independently in each .separated hemisphere—  
and the whole inner realm of  gnostic experience o f  the 
one is cut o f f  from the corresponding experiences of  
the o th e r  hemisphere. . . . (p. 31) .
Experiments with  s p l i t - b r a i n  pa t ien ts  most c l e a r l y  demonstrated 
functional  s p e c ia l i z a t io n  of  each hemisphere and the a b i l i t y  o f  e i t h e r  
hemisphere to mediate complex psychological  processes a t  least to some 
extent  independently from one another.  This independence is evident in 
the d issoc ia t ion  of  perception and verbal response. When patien ts  were 
bl indfo lded  and then asked to manipulate common objects  wi th  t h e i r  r ig h t  
hand only ( i . e . ,  the information was received by the l e f t  -  verbal  ■ 
hemisphere),  they were able to describe them v e r b a l l y .  When they f e l t  
the same objects with  t h e i r  l e f t  hand only ( i . e . ,  r i g h t  -  nonverbal 
hemisphere) they could not describe them ve rb a l ly  but were able to 
selec t  them with  t h e i r  l e f t  hand from among a group of other  ob jects .
t
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• •  •  6
4 ' * 
* i
In order to compare the response o f e i th e r  hemisphere to v isual  
s tim u li  a special way of p resentation  had to  be devised ., The visual  
system in humans is organized in such a way tha t v isual s t im u li  which 
reach the temporal h a l f  o f the re t in a  o f  each eye are projected to the 
ip s i la t e r a l  v isua l cortex. S tim uli which reach the nasal £ a r t  o f  the
i
re t in a  o f each eye are projected v ia  f ib e rs  which cross a t the op tic
*
•chiasm to the c o n tra la te ra l  v isua l cortex.. When a stimulus is presented 
b r ie f ly 'b y  a tachistoscope to  the l e f t  o f  the cen tra l f ix a t io n  point
( l e f t  v isua l f i e l d  — LVF), i t  is received by the r ig h t  cerebral
J 1 hemisphere v ia  the r ig h t  temporal and l e f t  nasal halves of the r e t in a e . /
Conversely, the l e f t  cerebral hemisphere receives input which is
presented to the r ig h t  o f the;.central f ix a t io n  po in t ( r ig h t  v isual f i e l d
- -  RVF) v ia  the l e f t  temporal and r ig h t  nasal halves o f  the re t in a e .
When th is  method of presentation  was used w ith  s p l i t - b r a in  p a t ie n ts ,
they were able to v e rb a l ly  report only those s t im u li  which were flashed  
«
ta c h is to s c o p ica lly  to the RVF because these s t im u li became d ir e c t ly ,  
a v a i la b le  to the " le f t  hemisphere fo r  verbal in te rp re ta t io n  and report.  
S im ila r  s t im u li presented to the LVF reached the r ig h t  (nonverbal)  ̂
hemisphere and were not reported v e rb a l ly .  The subjects were, however, 
able to s e le c t  the appropriate  o b jec t tha t they saw from an array  w ith  
th e i r  l e f t  hand, thus in d ica tin g  the r ig h t  hemisphere's knowledge of i t .  
O ccasionally , a presentation of a stimulus to the r ig h t  hemisphere 
resu lted  in a complete denial o f having seen anything a t  a l l .  This was 
the case w ith  one woman wlio was viewing a series, o f  neutra l geometrical
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
designs presented randomly to her LVF or RVF by a tachistoscope. In
^this ser ies  a p ic tu re  o f  a nude pin-up was included and flashed, to the
 ̂ • ' .. /
‘LVF thus reaching the r ight,  (nonverbal) hemisphere. fmmediatel1y upon
» 1 (
the presenta t ion the woman blushed and giggled but denied having seen
X ' *  canything a t  a l l ,  though she added: "Oh, or. Sperry,  you have some 
machine!"
Another s p l i t - b r a i n  pa t ien t  would spontaneously laugh whenever he 
f e l t  a c e r ta in  t a c t i l e  stimulus in his l e f t  hand ( r ig h t  hemisphere),  
although unable to acknowledge what caused his laughter (Gazzaniga,
4
1970):
' S i m i l a r  observations .were made during auditory  presenta t ion of  
s t im u l i .  M i lne r ,  Tay lor ,  and Sperry (1968) used a d ic h o t ic  method to  
present verbal s t im ul i  to s p l i t - b r a i n  p a t ie n ts .  This method consists  
of simultaneous presentat ion of  d i f f e r e n t  audi tory  input to each ear .  
Following the d ic h o t ic  presentat ion of  audi tory  verbal s t i m u l i ,  the  
subjects in th is  experiment expressed t h e i r  disappointment over not 
having heard anything in the l e f t  e a r ,  despi te  having expected some 
input. A l l  these p a t ie n ts ,  however, were e a s i ly  able to report  d i g i t s  
presented to ithe l e f t  ear when there were no competing d i g i t s  from the  
r ig h t  ear .  Mi lner  e t  a l .  (1968) concluded that th is  demonstrated that  
the i p s i l a t e r a l  pathway (from the l e f t  ear to the l e f t  hemisphere) was 
in ta c t  'and could be u t i l i z e d ,  but was in h ib i ted  during competit ion from 
the stronger c o n t ra la te ra l  yiput (from the r ig h t  e a r ) , . a s  manifested by 
the complete suppression o f  verbal  input from the l e f t  ear under the
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d ichot ic  l i s t e n in g  condi t ions.  This is in agreement wi th  previously  . 
establ ished anatomical f in d ings ,  tha t  the subcort ica l  c o n t ra la te ra l  
audi tory  pathways are  more numerous than the i p s i l a t e r a l  .ones.
The subjects in the _Milner-et a l .  experiment were al°so given two 
competing ins t ruc t ions ,  again presented d i c h o t l c a l l y .  During th is  task  
they were t o ld ,  fo r  example, to pick up a brush ( l e f t  ear )  and p ick  up 
a key ( r ig h t  ear) w i th  t h e i r  l e f t  hand from among a c o l le c t io n  o f  nine  
objects screened from t h e i r  s ig h t .  A l l  subjects reached fo r  the^object
r
tha t  coincided with  the l e f t  ear instruct ions (received by the r ig h t  
hemisphere which contro ls  t h e ' l e f t  hand). La te r  when they were asked 
to reca l l  the objects  tha t  they had picked up they v e rb a l ly  described  
the ones that they were instructed to chose through the r ig h t  ear  
(received by the l e f t  hemisphere). Furthermore,  they reported to ta l
non-awareness o f  the inconsistency in t h e i r  behaviour.
1
i t  has been suggested th a t ,  apart  from s p e c ia l i z a t io n  of  each 
hemisphere fo r  tasks w i th  d i f f e r e n t  content ( i . e . ,  verbal  -  nonverbal)  
there  is perhaps an even more important d i f fe re n c e  between them, and 
tha t  is the d i f fe re n c e  between t h e i r  c h a r a c t e r is t i c  s ty les of  information  
processing (Gal in ,  1976).  The l e f t  hemisphere s t y le  has been var ious ly  
described as symbolic,  a b s t rac t ,  l i n e a r ,  r a t i o n a l ,  fo c a l ,  conceptual,  
p r o p o s i t io n a l , secondary process, d i g i t a l ,  l o g i c a l ,  a c t iv e  and a n a l y t i c .  
These descr ipt ions express the operations tha t  enable the l e f t  
hemisphere to mediate complex l i n g u i s t i c  s k i l l s ,  mathematical and 
logica l  constructions as well  as time e st im at ion ,  any of  which may
w .  permission of me copyrign, owner. Further reproduction p r o v e d  wimon, permission.
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become disturbed fo l lowing damage to d i f f e r e n t  parts  of  the l ieft
* hemisphere. The r ig h t  hemisphere s ty le  hfb^,-been described as concrete ,
d i f f u s e ,  perceptua l ,  a p p o s i t lo n a l , primary pfocess, analog,  passive and
h o l i s t i c .  Again,  these descript ions  are re la te d  to the operations o f  ,
‘ /
the r ig h t  hemisphere which enable i t  to mediate perceptions and 
manipulat ions of  complex sp a t ia l  re la t io n s  (such as in d r iv in g .a  car or  
constructing an object from a b l u e - p r i n t ) ,  apprec ia t ion of  music or 
performing a dance. (Dimond S Beaumont, 197**; Kinsbourne 6 Smith, 197**; 
Nebes, 1971*-; Gal in ,  1976). '  ; '
Furthermore, i t  has been suggested tha t  the 'two hemispheres d i f f e r
K*
in t h e i r  perceptions of  emotional s i t u a t io n s .  Dimond, Farr ington and
♦ — - * 
Johnson (1976) used special  contact lenses which d irec ted  visua l  input
to e i t h e r  the l e f t  or the,  r igh t  hemisphere o f  normal subjects.  They.1
showed t h e i r  subjects a f i l m  (without sound) and found that  f i lms
^pro jec ted  to the r ig h t  hemisphere e l i c i t e d  more unpleasant and " h o r r i f i c 1
reactions than f i lm s  shown to the l e f t  hemisphere. They concluded that
each hemisphere appeared to add i t s  own emotfonal dimensions (with the
r ig h t  hemisphere more l i k e l y  to t r ig g e r  an unpleasant emotional
exper ience),  ,
This is consis tent w i th  e a r l i e r  observations o f  emotional reactions
in bra in damaged p a t ie n ts .  Gainott i  (1972) concluded on the basis o f
previous reports and his own observations th a t  pa t ien ts  wi th  l e f t - s i d e d
brain damage showed higher incidence of depressive-catastrophic
reactions ,  wh i le  pa t ien ts  with r ig h t -s id e d  bra in damage showed more
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euphoric or Ind i f fe rence  reactions.  Simi-lar observations were reported  
„ by' Babenkova (1972) and Hecaen , (1962).
Such-dissociat ions o f  emotional reactions were also seen fo l lowing
a temporary anaes the t iza t ion  of  e i t h e r  hemisphere w i th  sodium amytal
(Wada technique).  The depress ive -catastrophic  reactions usual ly
fol lowed the in a c t iv a t io n  of  the l e f t  hemisphere, wh i le  in a c t iv a t io n  of
the r ig h t  hemisphere resulted in the more euphoric-maniacal  reactions
(Alema, Rosadini & Rossi, 1961; Terz ian ,  T96^; Terz ian & Ceccotto,  1959).
Jn these studies the emotional reaction appeared to be tr iggered by the
> *
in ta c t  hemisphere wi th  i t s  proposed emotional b ias.
Studies of  sleep and dreaming suggested to Bakan (1976) yet  another  
important aspect of  hemispheric asymmetry. He described research which 
showed that as the sleeper goes into REM sleep (associated wi th  dream 
production) there is a r e l a t i v e  s h i f t  toward g rea te r  a c t i v i t y  w i th in  
the r ig h t  hemisphere. He also mentioned studies w i th  patien ts  who, 
fo l low ing  damage to t h e i r  r ig h t  hemisphere, los t  t h e i r  a b i l i t y  to dream.
Penf ie ld  (1,975) observed that during mild e l e c t r i c a l  s t im ulat ion  of  
the surface of  the r ig h t  temporal lobe ( p r io r  to bra in  surgery for  
epi lepsy) his pa t ien ts  reported "dreamy s ta te s" ,  "visual  i l lu s io n s " ,  
" d e ta i le d  memories" and fee l ings  of  " f a m i l i a r i t y  and strangeness".  
Stimulat ion of  the same areas of  the l e f t  hemisphere never produced such 
e f f e c t s .
Bakan (1976) on the basis o f  these studies proposed that i t  is the  
r ig h t  hemisphere which Is the "dreamer". He a lso suggested a p a r a l l e l
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be'tween Freud's dichotomy of  primary-process thought (h a l lu c in a to ry ,  ' 
concrete,  i l l o g i c a l , '  emotional apd unconcerned w i th  r e a l i t y )  and 
secondary-process thought (ve rba l ,  a b s t rac t ,  l o g ic a l ,  ob je c t iv e  and in 
tune w i th  r e a l i t y ) ,  and the functional  dichotomy o f  the r ig h t  hemisphere
(nonverbal ,  perceptual ,  s p a t i a l ,  p i c t o r i a l  and emotional) and the l e f t
*
hemisphere (language re la te d ,  l o g ic a l ,  abst rac t  and a n a l y t i c ) .  Freud 
considered dream th inking to be a type of  primary-protess thought and 
c a l le d  i f  "a royal road to the unconscious". Bakan (1976) adds: "Since
the r ig h t  hemisphere and dreams share many aspects of  primary-process  
thought,  J be l ieve  that  the royal road to the unconscious leads to the 
r ig h t  hemisphere" (p. 66 ) .
I t  has been observed that in s p l i t - b r a i n  p a t ien ts  thd l e f t
o
N.
hemisphere appears to dominate, w i th  i t s  mode, the p a t i e n t s 1' act ions,  
and makes' decisions most o f  the t ime, except when a, t a s k - is  presented 
in which the r ig h t  hemisphere c l e a r l y  exce l ls  (Levy, Trevarthen & Sperry 
1972).  I t  has been proposed tha t  a s im i la r  but perhaps less c learcut  
re la t io n s h ip  between the two hemispheres ex is ts  in'normal people as well  
and that t h e i r  two modes o f  information processing are sometimes 
complementary and sometimes in c o n f l i c t :  As Gal in (1976) put i t :
The a n a ly t i c  and h o l i s t i c  modes are complementary; each 
provides a dimension which the other^ lacks.  A r t i s t s ,  
s c i e n t i s t s ,  matematicians,  w r i t in g  about t h e i r  own 
c r e a t i v i t v ^ a l  1 report  tha t  t h e i r  work is based on a 
smooth in tegrat ion  of  both modes (p. 40) .
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As an example o f  c o n f l i c t  between the two modes Gal in (1976) describes
his own experience with  dancing: '
■* . *
My d i f f i c u l t i e s  w ith  dancing, may be re la te d  to my excessive
. . .  t
re l iance  on a n a ly t ic  sequential  processes; instead of
al lowing a smooth .synthesis o f  the separate pa r ts ,  I "have
not been able to progress past counting "o n e . . .  two.,. .THREE
. . .  , o n e . . .  two. .’.THREE" (pT M ) .  '
The concept of  the r e l a t i v e  re l ia nce  o f  d i f f e r e n t  people upon one
or the other  mode associated w i th  the l e f t  or r ig h t  hemisphere is
re ferred  to as hemisphericity (Bogen, 1969).  I t  r e f l e c t s  the observations
that some people's behaviour,  c o g n i t ive  s ty le  and persona l i ty  are more^
compatible wi th  the mode of one hemisphere than the o ther .  The extent
to which hemisphericity is manifested in d i f f e r e n t  ind iv idua ls  and the
impl icat ions  of  i t ,  has been explored most ex tens ive ly  in studies of
conjugate la te r a l  eye movements in normal people*
Most people, when facing an experimenter who has presented them
with  a question which requires some r e f l e c t i o n ,  aver t  t h e i r  eyes away
4 * 
from the experimenter in a c h a r a c te r is t ic  d ire c t io n  (Teite lbaum, 195*0-
f
Their  eyes move-predominantly to the l e f t  or to the r i g h t .  These 
people can be c la s s i f i e d  as le f t -movers  or r ight-movers,  resp e c t ive ly .
A c e r ta in  small port ion of  people look in. e i t h e r  d i re c t io n  on d i f f e r e n t  
occasions and are re fe rred to as b id i r e c t io n a ls .  I t  has been suggested 
that  the d i re c t io n  of  conjugate l a t e r a l  eye movements (CLEMS) typ ica l  
of d i f f e r e n t  indiv iduals  r e f l e c t s  the. functional  organizat ion o f  the
y
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brain (Day, 196*0 • According to Bakan (.1969) the d i rec t io n  of  CLEMS is 
re la ted  to the amount o f  a c t i v i t y ‘ w i th in  the cerebral  hemisphere 
c o n t r a la te r a l  to the d i r e c t io n  of  the movement. When the a c t i v i t y  in 
one hemisphere exceeds the amount o f  a c t i v i t y  in the other ,  the i n i t i a l  
minimal bias is converted into £ s ig n i f i c a n t  increment and the eyes are
, t.
direc ted  v ia  a mechanism in the’ f ro n ta l  eye areas of  the cerebral  cor tex  
c o n t ra la te ra l  to the side o f  the more a c t iv e  hemisphere. Thus, he 
proposed tha t  the predominant d i re c t io n  of  CLEMS could be used as an 
index of  hemispheric cogn i t ive  a c t i v i t y  c h a r a c t e r i s t i c  fo r  d i f f e r e n t  
ind iv idua ls .
The re la t io n s h ip  between the functiona l  organizat ion  of  the bra in  
and the d i re c t io n  of  CLEMS has been demonstrated in studies in which 
r ight-movers ( i . e . ,  more a c t iv e  l e f t  hemisphere) and left -movers ( i . e . ,  
more a c t iv e  r ig h t  hemisphere) were found to d i f f e r  in a predicted way 
on numerous cogn i t ive  as well  as p ersona l i ty  measures. Right-movers 
were found to r e f l e c t  a mode of  functioning consis tent  with  the l e f t  
hemisphere, i . e . ,  they were more a n a l y t i c ,  used more verbal e la bora t ions ,  
scored higher on the Mathematics section o f  the Scholastic  Apt i tude  Test ,  
were less emotional and u t i l i z e d  psychological  defences of  p ro jec t ion  
and outward expression of  anger (Weiten & Etaugh, 1973; Gur 6 Gur, 197*1 
and 1975). The lef t -movers were more emotional (Day, 1968),  more 
highly susceptible to hypnosis (Bakan, 1969), reported more day-dreaming 
(Meskin £ Singer ,  197**)» u t i l i z e d  psychological  defences of  denial  and 
repression (Gur £ Gur, 197**) and were more h o l i s t i c  and nonverbal (Gup £
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Gur, 1975)» -thus r e f l e c t i n g  the mode c h a r a c t e r i s t i c a l l y  associated wi th  
the r ig h t  hemisphere ( e . g . ,  Benton, 1-972; Ornste in ,  1972).
As to  the mechanism o f  interhemispheric  in t e r a c t io n ,  several
p o s s i b i l i t i e s  have'been considered (Ga l in ,  19-7*0. One p o s s i b i l i t y  is
• ^ 
tha t  the hemisphere which takes charge of  a c er ta in  s i t u a t io n  disconnects
the other which remains independently a c t iv e ,  as in the case of  s p l i t -
bra in pa t ien ts .  Another p o s s i b i l i t y  is tha t  both hemispheres are a c t iv e
and in te g ra ted 'w i th  each other .  Bogen and Bogen (1969) suggested that
th is  condit ion may be a p re req u is i te  fo r  the occurranee o f  c r e a t i v i t y .
A th i rd  p o s s i b i l i t y  is tha t  the two hemispheres a l t e r n a t e  in t h e i r
y  domination,  depending on the demands of a given s i t u a t i o n ,  w i th  the
more a c t iv e  hemisphere in h ib i t in g  the other .  Another version o f  th is
would be that the more ac t ive  hemisphere in h ib i ts  only part  o f  the other
hemisphere-making s e le c t iv e  use of  the rest as necessity demands. In
th is  case, the in h ib i t io n  would be only p a r t i a l  but s u f f i c i e n t  to
prevent the less a c t iv e  hemisphere from pursuing i ts  own plan o f  acti'on.
This condit ion o f  "s e le c t iv e  in h ib i t io n "  has received the most support
from experimental stud ies.  For example, when normal -subjects were
performing verbal  tasks ( l e f t  hemisphere) t h e i r  EEG over the r ig h t
hemisphere registered an increase in alpha waves ( id l in g  rhythm).
Conversely,  when they were working on a block design tes t  ( r ig h t
hemisphere) the increase o f  EEG alpha waves was noted over t h e i r  l e f t
hemisphere’ (Gal in & Ornste in,  1972).  This would suggest that sofne
in h ib i to r y  process occurred w i th  respect to one hemisphere as a resu l t
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of demands placed upon the o ther .
I t  was proposed that  such i n h ib i t io n  (or sometimes disconnection)
C f
may r e s u l t ' f o r  two reasons. F i r s t ,  a hemisphere which is b e t t e r
equipped to solve a given problem may reach the output channel f a s te r
and gain control  over the overt  behaviour by i n h ib i t in g  t h e . a c t i v i t y
'of  the o ther  hemisphere. This has been ca'Med " reso lu t ion  by speed".
The above experiment rttey be an example o f  th is .  Second, " re s o lu t io n  by
motivat ion" may occur when one hemisphere has more " i n t e r e s t "  in
*
in f luencing the outcome. Gazzapiga's (1971) experiment with  s p l i t - b r a i n  
monkeys may be used as an example o f  t h i s .  S p l i t - b r a in  monkeys were 
taught opposite solut ions to a problem w i th  d i f f e r e n t  amounts o f  
reward fo r  each hemisphere. In a c o n f l i c t  s i t u a t io n  when both 
hemispheres were,simultaneously exposed to the same problem (each having 
learned a d i f f e r e n t  solut ion to i t )  the hemisphere which received the 
most rewards during t ra in in g  dominated the other one, and d i rec te d  the 
monkeys1 behaviour accordingly.
Gal in (1976) suggested that th is  may be a useful model fo r
¥
expla in ing  the dominance o f  one hemisphere over the other in normal 
humans. S p e c i f i c a l l y ,  he points out tha t  as the l e f t  hemisphere 
develops language (given i t s  importance in a l l  spheres of  human 
in te rac t io n s )  i t  a t ta in s  an advantage over the r ig h t  hemisphere in 
obtaining reinforcements and manipulat ing the environment. This makes 
the l e f t  hemisphere more l i k e l y  to dominate in "reso lu t ion  by motivat ion" ,  
in c o n f l i c t  s i tu a t io n s .  Under ftormal circumstances both hemispheres
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are exposed to the same s t imul i  which they In te rp re t  according to t h e i r  
modes of information processing which in some cases may re s u l t  in a 
c o n f l i c t .  Fqr example, when verbal  communication and fa c ia l  expression  
of the same person convey d i f f e r e n t  messages, where the former • 
const i tu tes  a p o s i t ive  a f f e c t  and the l a t t e r  a threatening one, each 
hemisphere w i l l '  in te rp re t  such input p r im a r i l y  w i th in  i ts-own mode 
( l e f t  hemisphere -  p o s i t iv e  verbal message; r ig h t  hemisphere -  
threatening fa c ia l  expression). '  Each hemisphere may subsequently be 
motivated to take the opposite a c t io n ,  i . e . ,  approach ( l e f t )  or escape 
(r igh t ) , ,  respec t ive ly ,  thus a c o n f l i c t  is set  up. Usual ly ,  i t  is the 
Teft  hemisphere which dominates and d i re c ts  the over t  behaviour, while  
the r ig h t  hemisphere is e-ither in h ib i ted  or disconnected and i ts  memory 
of the threatening fa c ia l  expression w i l l  remain confined in i ts  
storage (Gal In ,  ^976).
Should.both 'hemispheres f a i l  to dominate in t h i s vconf1i c t ,  then the 
r e s u i t - o f  t h e i r  corifl ic t in g  perceptions (along wi th  t h e i r  c o n f l i c t in g  
motivations towards d i f f e r e n t - a c t i o n s )  may be confused behaviour or lack
of any response- whatsoever. There are ample examples o f  such outcomes
\ > 1 '* 
in psychopathology, as in cases of  schizophrenia.
Bat6son and his associates (1956) have"based t h e i r  theory o f  
schizophrenia on what they ca l le d  the "double-bind11 s i t u a t io n  to-,which 
the schizophrenic p a t ien t  has been exposed repeatedly during his 
upbringing.  ^This is very s im i la r  to the example above, where a person 
is confronted by c o n f l i c t in g  messages. While in most cases an individual
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( i . e . ,  his l e f t  and . r ig h t  hemisphere) can assess the advantages (and 
*
rewards) o f  s e le c t in g  a d e f i n i t e  ac t ion ,  the schizophrenic p a t ie n t  in 
the "double-bind" s i t u a t io n  f a i l s  to perceive  such advantages because 
e i t h e r  approach or escape has, in the past ,  e l i c i t e d  punfshment. Thus, 
he f a l l s / f o  i n h i b i t  the unpleasant and threatening input.  The 
subsequent behaviour incorporates the in te rna l  c o n f l i c t  and may take a 
form o K a  th ink ing  disorder manifested,  In p a r t ,  by a language d isorder .  
Bleuler  (1911) emphasized th is  type o f  d isorder  as the main 
c h a r a c t e r is t i c  o f  schizophrenia and bel ieved tha t  the "abnormali ty  does 
not l i e  in the language i t s e l f ,  but ra ther  in i t s  content" (p. 1^7).
The content f reque nt ly  has a dream-l ike ,  primary-process th ink ing
t
q u a l i t y  (Bakan, 1976).  Bakan has speculated that i t  might r e f l e c t  those
mental processes in the r ig h t  hemisphere which have gained access to
consciousness because t h e i r  t ra n s fe r  to speech centers, in the l e f t
hemisphere had not been in h ib i ted .  This might occur^ i f  the b a r r i e r
between the two halves o f  the brain were in some way d e fe c t iv e ,  which is
what Bakan proposed. in such case, decisions about which hemisphere
*
w i l l  dominate in s i tu a t io n s  o f  c o n f l i c t  may be i n e f f e c t i v e ,  and n e i th e r  
hemisphere can i n h i b i t  nor disconnect the o ther .  I t  is as though the 
contents and in tentions of  e i t h e r  hemisphere " s p i l l  over" from one to  
the other and in t e r f e r e  with  e i t h e r  hemisphere's a b i l i t y  to d i r e c t  
purposeful behaviour. Following a surgica l  in te r rup t ion  o f  par t  o f  the 
corpus cal lossum'(which has been implicated in mediating interhemispheric  
in h ib i t io n  and information t ran s fe r  in normal people) schizophrenic




pat ien ts  have shown a decrease in t h e i r  h a l lu c in a to ry  a c t i v i t y ,  less 
anxiety  and less tension (L a i t in e n ,  1972).  I t  is tempting to speculate  
that  th is  operat ion may have created an " a r t i f i c i a l "  b a r r i e r  between thef
I t  has been ment ioned .ear.l i e r  that i n ' spl i t - b r a i n  pa t ien ts  the l e f t
hemisphere usual ly  dominated overt  behaviour,  unless the mode o f  the
r ig h t  hemisphere was e x p l i c i t l y  required.
* *
The studies reviewed above document the importance of  the
hemispheric asymmetry and’ the interhemispheric t ra n s fe r  o f  information,
in the to ta l  psychological  functioning of  human beings.  Verbal
expression of  our conscious experiences was shown to be mediated by the
l e f t  hemisphere. On the other handi a host o f  complex non-verbal✓
functions were seen to be mediated by the r ig h t  hemisphere.' I t  has been 
also demonstrated that in fo rm a t ion - t ra ns fe r  between the two hemispheres 
is accomplished through the f ib res  of  the corpus callossum and other  
cerebral  commissures. Studies with  s p l i t - b r a i n  pat ien ts  have indicated  
tha t  in these p a t ien ts  d issoc ia t ion  can occur between the overt  behavior  
(which * "mediated by an in response to information fed into the r ig h t
anything taking place a t  a l l .  In these cases,  a t  le a s t ,  the a c t i v i t y
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two hemispheres, thus f a c i l i t a t i n g  the domination of  the l e f t  hemisphere.
hemisphere) and the conscious experience o f  i t  (as manifested by verbal  
report  mediated by the l e f t  hemisphere)X  In other words, these patien ts  
e i t h e r  could not report  what exactly  t ranspired or  denied knowledge o f
mediated by the r ig h t  hemisphere did not come into conscious experience  
of the subjects,  presumably because the commissural t rans fe r  of  information
19
between the two hemispheres was . interrupted.  "One may well  wonder i f  
th is  is the case in normal subjects,  so that information fed in to  this  
( r i g h t )  hemisphere reaches consciousness only a f t e r  interhemispheric
t
t r a n s f e r . "  (Eccles,  1965, P- 3*0 ■
In order to address th is  issue, i t  would be necessary to show tha t  
conscious experience as manifested in verbal  report  o f  i t ,  depends on 
the hemispheric functional  asymmetry and on the interhemj,spheric t r a n s fe r ,  
of information in normal subjects .  An experimental  design that  appears 
to s a t i s f y  these condit ions has been proposed by Jean (197*0 and Jean 
and Reynolds (197** & 1975) in t h e i r  study of  perceptual defence. The
f
experimental  method used was a tachistoscopic presentat ion of  neutra l
and anxiety-producing words flashed at  very fa s t  exposure times to e i t h e r
the l e f t  or the r ig h t  visua l  f i e l d  (thus reaching the visual  cortex o f
e i t h e r  the r ight  or the l e f t  hemisphere). Perceptual  defence was said
/
to occur when a subject f a i l e d  to perceive anxiety-producing words whi le  
s t i l l  able to perceive and report neutral  words presented in a s im i la r  
fashion.
Jean and Reynolds observed that  the two hemispheres d i f fe r e d  in the 
extent  to which they mediated the perception o f  the anxiety-producing  
words and the neutra l  words. The i r  subjects were able to report  more 
anxiety-producing words when the l a t t e r  were presented d i r e c t l y  to the* 
l e f t  hemisphere than when presented to the r ig h t  hemisphere. Furthermore,  
the female subjects in th js  experiment recognized fewer anxiety than 
neutra l  words presented to the LVF but not when these words were
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presented to the RVF. Since the r ig h t  hemisphere has been shown to be
unable to' mediated expressive language, the verbal  report  o f  s t imuli
presented to i t  depends on the ca l io ssa l  t ran s fe r  to the l e f t
hemisphere. I t  has been hypothesized that  in perceptual  defence the
\
ca l iossa l  f ib e rs  s e le c t i v e ly  i n h i b i t  t r a n s fe r  o f  information from the
r ight  to the l e f t  hemisphere thus preventing i t s  v e r b a l i z a t io n  and
entry in to  awareness. This information is presumed to be stored in the
r ig h t  hemisphere. However, in order to presume tha t  the information
which was not reported did in f a c t  reach the bra in (was processed and
s to red ) ,  i t  should be possible to demonstrate i t s  impact, perhaps by
showing i ts  e f f e c t  on a subsequent behaviour o f  the subject.  Le ibhiz
( 1698) may be considered to have been the f i r s t  to e x p l i c i t l y  comment
on a common observation o f  th is  e f f e c t :  "There are a lso  numberless
perceptions,  l i t t l e  noticed,  which are not s u f f i c i e n t l y  dist inguished
to be perceived or remembered but which become known through cer ta in
consequences." ( In Dixon, 1971» P- 7 ) -  These consequences may be
symbolic images ( re la ted  by t h e i r  content to the unrecognized
information) which emerge in subsequent dreams as seen in the Poetzl  - *
phenomenon (Poetz l ,  1917) or they may be exper imental ly  induced changes 
in subsequent perception o f  a s u p ra l im ina l ly  presented stimulus (Smith, 
Spence and Kle in ,  1959).  Klein e t  a l .  (1959) showed tachistoscopical  ly  
t h e i r  subjects the words HAPPY and ANGRY a t  very fa s t  exposure times.  
The subjects were not aware of  these words which were presented 
s u b l im in a l ly .  Each presentat ion of  one sub l im ina l . stimulus (HAPPY or
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ANGRY) was followed^by a -supraliminal  exposure o f  a drawing of a neutra l  
face. The subjects could see th is  neutra l  stimulus q u i te  c l e a r l y .  The 
experimenters observed that  t h e i r  subjects '  responses to the
supral iminal  ^pictures tended to'be influenced by the preceding
\,
s u b l im ina l ly  presented word (e i t h e r  HAPPY or ANGRY).
Dixon (1971) reviewed a host o f  studies about the e f f e c t s  o f
subliminal s t im ul i  upon subsequent over t  behavior.  In these studies,
““ the subliminal  presentat ion was accomplished by c e n t r a l l y  posit ioned
b r i e f  tachistoscopic  exposures ( e . g . ,  Smith e t  a l . ,  1959; Murch, 1969),
low i l lum ina t ions  o f  the stimulus ( e . g . ,  Dixon, 1958 a) or binaural
subthreshold presentat ions o f  aud i tory  s t im u l i  ( e . g . ,  Dixon, 1956).  No
attempts were made to invest iga te  subliminal  perception and perceptual
defence in the context o f  hemispheric asymmetry. Since i t  has been
suggested .(Jean & Reynolds, 197^ £ 1975) that the phenomenon o f
perceptual  defence may be related^ to hemispheric asymmmetry and
interhemispheric t ra n s fe r  o f  information,  the e f fe c ts  o f  u n i l a t e r a l
subliminal s t im ul i  upon subsequent behavior should a lso be studied in
. this context .  This would necessi ta te  a design in which both the
subliminal  input and the subsequent over t  behaviour were correspondingly
*
l a t e r a l i z e d .  The l a t e r a l i z a t i o n  of  input was previously  achieved by
u n i l a t e r a l  tachistoscopic  presentat ions of  s t im u l i .  I t  is proposed here
that the l a t e r a l i z a t i o n  of  the output may be accomplished by u t i l i z i n g
the technique o f  d ichot ic  l is te n in g .
» •
Dichotic  l is te n in g  re fe rs  to a method during which each ear
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receives a d i f f e r e n t  but simultaneously presented input.  I t  has been 
observed tha t  a t  l^ast in the r ig h t  handed in d iv id u a ls ,  verbal input is \
more r e l i a b l y  reported when i t  is presented to the r ig h t  e a r .  Musical 
discr iminat ions are more e as i ly  made when such input is channelled  
through the l e f t  ear  (Kimura, 1973). I t  has been hypothesized th a t  the 
con tra la te ra l  pathways (from the ear  to the bra in)  which are  
anatomical ly  more numerous may i n h i b i t  the lesser I p s i l a t e r a l  pathways.
In th is  way the r ig h t  ear input would be p r im a r i ly  analyzed by the l e f t  
hemisphere (verbal )  and the l e f t  ear input by the r ig h t  hemisphere (more 
musical ly  a d e p t ) . This would r e f l e c t  the functional  asymmetry o f  the 
human bra in ( M i l n e r , 1971)•
Recently,  Warren and Ackroff  (1976) reported the resul ts  o f  t h e i r  
study in which they modified the d ic h o t ic  l i s t e n in g  method to explore  
the verbal  transformat ion phenomenon in th is  context .  The "verbal  
transformation phenomenon" is the term used to describe the observation  
tha t  when a subject is l i s te n in g  to a tape o f  one repeated word fo r  
several  minutes,  changes and d is to r t io n s  o f  the repeated word, which are  
not par t  of  the recording,  w i l l  be "heard".  This produces numerous 
i l lu s o r y  audi to ry  transformations of  the word (Warren & Gregory, 1958;
Warren, 1961 a ) .  In t h e i r  experiment,  Warren and Ackroff  (1976) had 
t h e i r  subjects l i s t e n  to the same word repeated over and over.  The 
tapes fo r  each ear were constructed in such a way that one tape s ta r ted  
with th^beg^inning of the word whi le  the other  tape star ted in the middle 
of the word and proceeded to i t s  end. When these tapes were played
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d i c h o t i c a l l y , i . e . ,  one to each ear simultaneously,  the subjects were
at any one po int presented with  two d i f f e r e n t  s t im u l i .  These s t im u l i
were in fac t  id e n t ica l  but t h e i r  presentat ions were desynchronized.
<*
Warren and Ackrof f  observed that under these condi t ions,  an iden t ica l  
stimulus word in e i t h e r  ear underwent independent and simultaneous 
change. Furthermore,  the transformations from the two ears d i f f e r e d  
q u a l i t a t i v e l y .  The forms heard in the l e f t  ear  were simpler and 
phonet ica l ly  more c lo se ly  re la ted  to the o r ig in a l  stimulus word than
I
the forms reported from the r ight  ear .  The authors concluded 'that 
this may have re f le c te d  independent processing of  ident ica l  verbal  
information from the' two channels. Would i t  be 'possib le  that the 
transformations heard under these competit ive  condit ions in the r ig h t  
ear represented verbal processing a c t i v i t y  in the l e f t  hemisphere and 
the transformations reported from the l e f t  ear  represented the verbal  
processing in the r ig h t  hemisphere?
Recent invest iga t ions  o f  l i n g u i s t i c  capacity  o f  the r ight  
hemisphere have suggested that the r ig h t  hemisphere can understand 
f a i r l y  complex language (Z a ide l ,  1 976 ) 'and'has some capacity fo r  a t  least  
simple expressive language (Levy, Nebes and Sperry, 1971). This capac i ty ,  
however, is i interfered.  w i th  by the domination of  the l e f t  hemisphere 
over the output channels.  Levy et  a l .  (1971) proposed that:  " . . . t h e  
minor ( r ig h t )  hemisphere could probably t a l k  more than i t  does, were i t  
not fo r  the gr ip  which the major ( l e f t )  hemisphere maintains over the 
motor channels fo r  speech" (p. 57) .  Perhaps under special circumstances
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th is  control  o f  the l e f t  hemisphere may be suspended and the r ig h t  
hemisphere may gain access to the speech output.  I t  is proposed here 
tha t  the d ic h o t ic  verbal transformation task may be a case of  such 
special  circumstances when the right-’ hemisphere can gain access 
temporari ly  to the speech output because the l e f t  hemisphere is focused 
on processing of  i ts  own input a t  tha t  t ime, wh i le  the instruct ions  
requested report  from the l e f t  ear only (the r ig h t  hemisphere).
Up to th is  point  the modified d ic hot ic  l i s t e n in g  task has been 
considered p r im a r i ly  fo r  i ts  demonstrated l a t e r a l i z i n g  proper t ies .  
However, s tudies,  which explored the verbal transformation.phenomenon 
(def ined ^ftove) describe another f ind ing  re levant to the present study.  
I t  has been reported that the verbal  transformations can be inf luenced  
by v is u a l ly  presented words. L i l l y  (1972) had his subjects l i s t e n  to 
a tape wit'h one repeated word and simultaneously look a t  cards w i th  a 
word printecRon them ( i . . e . ,  one word per c a rd ) .  Frequently subjects  
reported having heard the word pr in ted  on the card a t  which they were 
looking.  When the cards wfere presented l a t e r a l l y  so that  only 
per iphera l  v is ion  was involved,  subjects were, not able  to consciously  
read the word, but the v is u a l l y  presented wdrds s t i l l  programmed up to  
ninety  percent o f  the transformations th a t  the subjects reported.
I t  was a lso observed by th is  author tha t  people tended to hear 
repeatedly transformations which were re la ted  to t h e i r  personal 
preoccupations at the time of the experiment. This resembles a process 
which occurs during p ro je c t iv e  tes t ing  or tjree associat ions.  Therefore ,
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i t  was hypothesized tha t  the verbal transformations may be a useful  
tool- in t ry in g  to e l i c i t  verbal reports o f  information which was 
a v a i l a b l e ,  though not recognized‘during the tachistoscopic  experiment.  
S p e c i f i c a l l y ,  i t  is proposed that  when a subject f a i l s  to v e rba l ly  
i d e n t i f y  an anxiety-producing word presented ta ch is to sc o p ica l ly  th
same subject may be ab le * to  subsequently report  I t  as a transforma^on  
during the dichotic--verbal  transformation task.  Furthermore,  i t  was 
proposed that  the transformations reported from the r ig h t  ear would
In genera l ,  the purpose of the present study was to show that verbal
t
information which was not recognized in an e a r ly  stage o f  the experiment 
could under special condit ions inf luence the subjects '  subsequent , 
behaviour.
S p e c i f i c a l l y ,  the f i r s t  par t  o f  the experiment was a re p l ic a t io n  
of Jean's (197^+) perceptual  defence study,  which tested the hypothesis 
tha t  perceptual defence " . . . i n v o l v e s  the s tor ing  o f  threatening  
information in the nonverbal ( r ig h t )  hemisphere through the s e le c t iv e  
in h ib i t io n  o f  commissure t ra n s fe r  mechanism, so that access to the 
verbal  hemisphere and hence awareness, Is denied."  (p. 18) .
The second part  o f  the experiment tested the hypothesis tha t  the 
unrecognized threatening information was indeed stored in ,  and could be 
released by, the r ig h t  hemisphere by showing i ts  e f f e c t  upon v erb a l i za t io n s  
from the l e f t  ear input during a modified d ic h o t ic  l i s te n in g  task.
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r e f l e c t  the processing w i th in  the l e f t  hemisphere and v ice  .versa.
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The design o f  the f i r s t  p a r t  o f  the experiment was s im i la r  to that  
used by Jean (197*0 wi th  two m odi f ica t ions .  F i r s t ,  d i f f e r e n t  sets .of 
neutral  and anxiety-producing words were used. Second, se lect ion  o f  
subjects was based on the d i re c t io n  o f  t h e i r  conjugate l a t e r a l  eye
" Amovements (CLEMS) rather  than t h e i r  scores on Byrne’ s Repression-
S en s i t i za t io n  Scale. This modif icat ion  was prompted by^the resul ts  o f
Jean's (197**) study in which the Byrne scale f a i l e d  to c o r re la te  wi th
the tachistoscopic  indications  o f  repression and v ig i la n c e .  On the other
hand, recent studies of  CLEMS (as reviewed e a r l i e r )  have suggested that
in the lef t -movers the r ig h t  hemisphere plays a g rea te r  role in t h e i r
to ta l  psychological  funct ioning (Bakan, 1971)- Furthermore, the l e f t -  
+ /
movers have been found/to u t i l i z e  denial  and repression as t h e i r
prefe rred psychological  defences (Gur 6 Gur, 1975).  Since perceptual
defence has been usedlas an experimental  paradigm of repression,  i t  would
appear tha t  the d i r e c t i o n a l i t y  o f  CLEMS would be a more d i re c t  and
r e l i a b l e  p re d ic to r  of  the ta ch is to sc o p ica l ly  induced perceptual defence 
} .
than the Byrne Repression-Sensi t i za t ion Scale.
In the second part  o f  the experiment a d ic h o t ic a l l y  presented
verbal  transformat ion task was used to e l i c i t  separate verbal responses
from the l e f t  and r ig h t  ear input.  The transformations which a person
hears are f requent ly  phonet ica l ly  d is to r te d ,  yet somewhat s im i la r  to the-
/
o r ig in a l  word. For example, a stimulus word "cog i ta te"  used in a p i l o t  
study produced the fol lowing chain o f  transformations: "contemplate,  
computate, a g i t a t e ,  aggregate,  e t c . , " .  I t  was because of  th is  phonetic
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e f f e c t  tha t  the words presented tac h is to s co p ica l ly  were modified in 
order to f a c i l i t a t e  t h e i r  subsequent v e r b a l i z a t io n .
» In order to demonstrate the role o f  hemispheric asymmetry in the 
mediation o f  perceptual defence,  the words (both neutra l  a'nd a n x ie ty -
j r - r
p ro d u c in g )^ e re  f lashed randomly to the l e f t  and r ig h t  visual  f i e l d s
(LVF, RVF) tachistoscop i c a l l y .  in order to demonstrate the e f f e c t  of
subliminal s t im ul i  on subsequent behaviour in the context of  the
hemispheric asymmetry, the subjects heard a tape wi th  repeated st imuli
presented d i c h o t i c a l l y .  The same tape was presented before and a f t e r
<
the tachistoscopic  experiment. The subjects were asked to report  what 
they heard from one ear  only.  Since there is only one output fo r  
v e r b a l i z a t io n ,  i t  was hypothesized that the report- from one ear  under 
the d ic h o t ic  l i s t e n in g  condit ions,  may r e f l e c t  the processing a c t i v i t y  
of one (the c o n t r a la t e r a l )  hemisphere on ly .  S p e c i f i c a l l y ,  I t  has been 
expected that the verbal transformat ions heard in the r ig h t  ear ( l e f t  
hemisphere) would be modified by those words which have been v e rb a l ly  
i d e n t i f i e d  during the tachistoscopic  presenta t ion (to e i t h e r  visual  
f i e l d ) ^ i n c e  these words were par t  of  the l e f t  hemisphere's verbal  
processing.  The transformations heard iri the l e f t  ear ( r ig h t  hemisphere 
were expected to be modified by those words which have been v e rb a l ly  
i d e n t i f i e d ,  because during the tachistoscopic report  these words were 
received a u d i t o r i l y  by both hemispheres. Also,  the l e f t  ear ( r ig h t  
hemisphere) verbal transformations should incorporate the unreported 
anxiety-producing words presented ta c h is to s c o p ic a l1y to the r ig h t
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hemisphere, because they were presumed to have been stored there and be
p o t e n t i a l l y  a v a i la b le  fo r  both fu r th e r  processiong and possibly fo r
report ing .  v
■ To summarize, asymmetrical s p e c ia l i z a t io n  of  the two cerebral  
hemispheres has been documented by many researchers.  The l e f t  
hemisphere (with i ts  verba l ,  a n a ly t i c ,  ra t io n a l  e tc .  mode of information  
processing) has been i d e n t i f i e d  w i th  the mediat ion of  verbal  reports o f  
conscious exper ience.^ The functions of  the r ig h t  hemisphere (with its' 
s p a t ia l ,  nonverbal , p ic to ra l  and emotional mode o f  information  
processing) were hypothesized to have a l im i ted  representat ion in 
conscious experience v ia  interhemispheric t ra n s fe r  o f  information to the
l e f t  hemisphere. " ’ .-y.
Under normal circumstances the two hemispheres in te ra c t  and, in 
most people,  one of  the hemispheres appears to play a g reater  role in 
a person's to t a l  psychological  functioning.  This is re fe rred  to as 
"hemispher ic i ty" .  I t  is re f lec te d  in a person's in c l in a t io n  toward the 
mode'of information processing subserved p r im a r i ly  by one hemisphere and 
is indicated by a person's d i rec t io n s  o f  conjugate l a t e r a l  eye movements 
(CLEMS). The d i re c t io n  o f  CLEMS has been shown to c o r re la te  with  higher  
a c t iv i ty "  in - the  co n t ra la te ra l  hemisphere. Left-movers and r ight-movers  
reportedly  d i f f e r  in many aspects o f  t h e i r  cogn i t ive  funct ioning and 
persona l i ty  dimensions. Left-movers appear to be more emotional,  more 
highly  susceptible  to hypnosis, report  more day-dreaming and use
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psychological  defences o f  denial  and repression.  Right-movers appear to 
be more a n a l y t i c ,  use more verbal  e labora t ions ,  are less emotional and 
use psychological  defences o f  p ro ject ion  and~outward expression of anger.
i✓ >*
The in te rac t io n  between the two hemispheres was seen to occur
r
through the commissural f ib e rs  the largest  o f  which is the corpus
* l
callossum. In a c o n f l i c t  s i t u a t io n  the l e f t  hemisphere has been reported 
to dominate, wh i le  the t ra n s fe r  o f  information from the r ig h t  
hemisphere is in h ib i ted .  Threatening information perceived by the r ight  
hemisphere may represent.a c o n f l i c t  and the t ra n s fe r  o f  th is  
information through the commissural f ib e rs  may be in h ib i te d .  This was 
hypothesized to occur in perceptual  defence.  Anxiety-producing words, 
which were f lashed at  very fa s t  exposure times to the r ig h t  hemisphere, 
may not be a v a i la b le  fo r  verbal  report, because t h e i r  t ra ns fe r '  to the 
l e f t  hemisphere may have been in h ib i ted  a t  the level  o f  the commissural 
f i b e r s .  This informat ion,  i f  i t  does not enter  the l e f t  hemisphere and 
hence is not a v a i la b le  to verbal expression and conscious experience,  
may be re ta ined in the r ig h t  hemisphere and remain unverbal ized.
The present study has attempted to demonstrate exper imental ly  the 
e f fe c ts  o f  s t im ul i  which have been unrecognized during the e a r ly  part  
of the experiment.  in order to accomplish th is  the d ic h o t ic a l l y  
presented verbal transformation task (DVT) was employed in the role o f  
word associat ion t e s t .  During the DVT procedure i t  was hypothesized 
tha t  the v e rb a l i za t io n s  of  input into ope ear  would r e f l e c t  the verbal  
processing a c t i v i t y  of  the c o n t ra la te ra l  hemisphere, whi le  the other
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hemisphere was occupied wi th  the processing of input to the other  
ear .  S p e c i f i c a l l y ,  the verbalLzations generated by input to. the rig.ht 
ear were expected to include words-previously presented ta c h is to -  ' 
scopica l ly  to the l e f t  hemisphere as wel l  as words presented to the 
r ig h t  hemisphere which were reported by the subjects ,  shice^these words 
entered the l e f t  hemisphere v ia  commissural f ib e r s .  The verb a l i za t io n s  
during input to the l e f t  ear were expected to again include words 
tach is tos cop ica l ly  presented to both hemispheres which were recognized 
then by the subjects (because o f ■the b i l a t e r a l  audi to ry  feedback during 
the tachistoscopic  verbal  re p o r t ) ,  in add i t ion  to the unrecognized 
words, presented to the r ig h t  hemisphere, since they were supposedly 
retained w i th in  the r ight  hemisphere.
The select ion  of  experimentaL^sub-j-ects—pT-ayed—a—s p e c i a l - r o le  in the
present study.  Since i t  was important, to f i r s t  demonstrate perceptual
defence in order to study the e f fe c ts  o f  subliminal s t i m u l i ,  those
indiv idua ls  who were njpst l i k e l y  to demonstrate perceptual defence were 
' »
recrui ted*as  subjects fo r - th e  experiment-. Jean (197*0 found that: the 
females in her experiment exh ib i ted  perceptual  defence to a greater  
extent than males, regardless of  t h e i r  scores on Byrne's Repression-  
S e n s i t i z a t io n  Scale.  Therefore,  only females were asked to p a r t i c ip a t e  
in th is  present experiment.  ' ’
• Furthermore, the d i re c t io n  o f  the subjects '  CLEMS was used here
0  ' 4 ^  °
as a moderating v a r ia b le  to obtain an ind ica t ion  of  pre ferred  defence 
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movers 'u t i  1 ize  more denial and repression than the right-snovers, wh i le  
b id l r e c t jo n a ls  are  inconsistent in th is  respect.  Therefore,  only the 
left -movers and the r ight-movers were compared in the course o f  th is  
study. *
i
Since functional  asymmetry and hemispher ic ity  have been reported 
to be re la ted  to handedness (Gur S Gur, 197*0 and these re la t ionsh ips  
are more consistent  and b e t te r  understood in the r ight-handed people,  
only r ight-handers  were selected to be subjects in th is  experiment.
The s p e c i f ic  hypotheses'were as fol lows:
1. I t  was hypothesized that subjects would demonstrate perceptual  
defence fo r  words flashed into t h e i r  l e f t  visual  f i e l d  (LVF) by 
recognizing s ig n i f i c a n t l y  fewer anxie ty  than neutral  words. No 
such e f f e c t  was predicted fo r  the RVF.
2. The two groups of  subjects,  the right-moverS and the left -movers
were expected to d i f f e r  in the ex tent  to which they would manifest  
o *
perceptual  defence.  S p e c i f i c a l l y ,  the r ight-movers were expected 
to demonstrate less perceptual  defence than the left -movers as 
indicated by a lesser decrement o f  t h e i r  recognit ion o f  anxiety  
words in t h e i r  LVF in comparison to neutral  words recognit ion.
3. I t  was hypothesized that the sub jec ts 1 verbal  transformat ions 
reported before (DVT p re tes t )  and a f t e r  (DVT p o s t - tes t )  the 
tachistoscopic  experiment would be d i f f e r e n t ,  and that  th is  
d i f fe re n ce  would be due to the sub jec ts1 exposure to the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
experimental  words presented ta c h is to s c o p ic a l ly .  The fo l lowing  
s Me i f i c  p red ic t ions  were made:
a) The tachistoscopic  experimental  words were not expected to be
reported on the DVT pre test  because they were selected on the
basis o f  t h e i r  low frequency o f  occurrence in the reports o f
subjects who l is tened to a s im i la r  tape p r io r  to th is  
*
experiment.
b) I t  was predicted that any o f  the tachistoscopic experimental  
words that  were recognized from e i t h e r  visual  f i e l d  may be 
subsequently heard as verba 1 - transformat ions from e i t h e r  ear  
because these words acquired a b i l a t e r a l  representat ion  
fo l lowing the subjects '  v e r b a l i z a t io n  o f  these words.
c) The l e f t - e a r  report  only was expected to f e f l e c t  the f
* <*
unrecognized tachistoscopic experimental  words presented to 
the LVF.
d) I t  was. predicted that the r ight-movers and the lef t -movers
would d i f f e r  in th e i r  report  o f  unrecognized anxie ty  words on
>■
the DVT p o s t - te s t  to the extent tha t  they d i f f e r e d  in t h e i r
t
manifestat ion o f  perceptual  defence.
\
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F i f t y  s ix  reportedly  r ight-handed female students from various
Intersession and Summer Session Psychology courses volunteered to be
subjects in th is  study.  Forty s ub jec ts (whose f i r s t  language was English
and who s a t i s f i e d  the c r i t e r i a  o f  C'Qht-handedness (on the basis of
Humphrey's, 1951 quest ionnaire )  and also demon,s-tTated c le a r  l e f t  o r \ j g h t
d i re c t io n  of  conjugate l a t e r a l  eye movements were selected to p a r t i c i p a t e
in the tachistoscopic  and d ichot ic  l is te n in g  experiments.
Of the 16 students not included in' the experiments, three were
(
ambidextrous' according to the handedness quest ionnaire ,  12 showed 
b j d i r e c t i o n a l i t y  during the assessment of  t h e i r  l a t e r a l  eye movements, 
one reported p a r t i a l  deafness in her l e f t  ear  and one had an uncorrected
4
visual  d e f i c i t .
M ater ia ls
Handedness quest ionnaire  adapted from Part  A o f  Humphrey's (1951) 
questionnaire (which assesses the consistency of  hand usage fo r  d i f f e r e n t  
tasks) was used to eva luate  the subject 's  degree o f  right-handedness.
2 ' *
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A set o f  12 proverbs (Bakan & S trayer ,  1973) was used during the 
assessment of  the d i re c t io n  of  the subjects '  l a t e r a l  eye movements.
For the d ichot ic  verbal transformation task (DVT), the o r ig in a l
L i l l y  (1973) tape was used. This tape consisted o f  the word "c og i ta te"
\
repeated over and over by one person in the foreground, and a phrase 
"go wi th  i t "  repeated by another'person in the background, in e a r l i e r  
p i l o t  studies and in the report  by L i l l y  (1973),  th is  tape was observed 
to produce a large number o f  various transformat ions,  some phonet ica l ly  
s im i la r  ( e . g . ,  " a g i t a t e " ) ,  others p h one t ica l ly  d is to r te d  ( e . g . ,  "has a
r
tape") w i th  respect to the o r ig in a l  s t im u l i .
An asynchronous two-t rack  recording was made o f  th is  tape. One
I
track  s ta r ted  with  the beginning of  the word "c o g i ta te " ,  the other t rack  
sta r ted  w i th  the middle o f  the same word. (The background phrase "go 
with  i t "  automatica l ly  underwent a s im i la r  d iv is io n  because o f  i ts  f ixed  
posi t ion w i th  respect to the word " c o g i ta te"  on the o r ig in a l  tape) .
The two^tracks were played through stereophonic headphones (on two 
track stereo taperecorder Sony TC-270) and t h e i r  onset was simultaneous.  
One of  the tracks was heard only in the l e f t  ear and the other one only 
in the r ig h t  ear  by the subjects ,  in a fol lowing manner:
track  "L" ( l e f t  ear)  c o g i t a t e c o g i t a t e .  . .
\
t ra c k  "R" ( r ig h t  ear)  t a t e c o g i t a t e c o g i  . . .
This produced a d ichot ic  type of  verbal  transformat ions;  the subjects  
heard the same word changing into d i f f e r e n t  forms independently but 
simultaneously in each ear (Warren’ s Ackro f f ,  1976).
46.
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The presentat ions o f  the track  "L" and "R" to the l e f t  and r ig h t
I
ear ,  re spect ive ly  were randomized among the subjects.
For the tachistoscopic  presenta t ion ,  20 neutral  and 15 p o t e n t i a l l y  
anxiety-arousing words were selected from the-reports  of  80 subjects  
"who p a r t ic ip a te d  in e a r l i e r  verbal  transformat ion p i l o t  s tudies.  These 
35 words which were heard by less than 5% of  the subjects in the p i l o t  
studies,  were subsequently rated fo r  t h e i r  anxiety-producing e f f e c t  by 
another group o f  30 students. The ten most threatening words were 
matched with  one o f  the neutral words each, on the basis of  t h e i r  
frequency (Kucera and Francis,  1967), length and f i r s t  l e t t e r .  These 
words were re fe r re d  to as the "experimental  words" and were used in the 
assessment of  perceptual defence e f f e c t .  (See Appendix A for  the l i s t  
of the experimental  words).
Twenty a d d i t iona l  neutral  words, matched w i th - th e  experimental  
words on word length and frequency were used as "pre tes t  words" p r i o r  to 
the experiment i t s e l f ,  in order to determine each subject 's  50% 
recogni t ion threshold fo r  u n i l a t e r a l  tachis toscopic  presentat ion to the 
l e f t  or r ig h t  visual  f i e l d  (LVF, RVF). Beyond t h i s ,  the p re tes t  words 
were not par t  o f  any subsequent data analyses.
A l l  st imulus words were pr inted in black on 8" x 11" whi te  cards 
- wi th  L e t rase t ,  16 p t .  Futura Bold and were presented, in a Gerbrahds' 
Harvard M ir ror  Tachistoscope.
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Procedure . , ' ^
Each subject was tested in d iv id u a l l y . .  The experimental session 
^consisted o f  1) handedness eva luat ion  (approximately 5 min),  Z) l a t e r a l  
eye movement eva luation  (approximately 15 min),  3) DVT p re te s t  
(approximately 5 min),  k) tachistoscopic  p re tes t  (approximately J5  min),  
5) tachistoscopic  experiment (approximately 10 min)„and 6) DVT post-  
te s t  (approximately 5 min). A f i v e  minute break was incorporated  
between the tachistoscopic  pre tes t  and the tachistoscopic  experiment.  , 
At the end o f  each session every subject was informed about the purpose 
of  the experiment and was asked not to discuss i.t with  any of  the other
i
p a r t ic ip a n ts .  Subjects known to be acquainted with  one another were
tested in immediate succession, so as to minimize the p o s s i b i l i t y  o f
disclosure o f  the purpose of the experiment.
• &
Handedness e v a lu a t io n . Each subject f i r s t  answered 20 questions 
of the handedness quest ionnaire .  The c r i t e r i o n  fo r  being' included in 
the study was 15 out o f  20 questions answered in the r ight-handed  
d i rect  i on.
Assessment o f  the conjugate l a t e r a l  eye movements. Each subject  
was tested in d iv id u a l ly  in a te s t in g  room which provided uniform and' 
symmetrical surroundings,  with the experimenter facing the subject.
The experimenter f i r s t  read the fo l lowing ins truct ions ,  then turned on
4
the video taperecorder and then read the 12 proverbs to the subject.
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Ins truct ions:  ,
" In  th is  next par t  o f  the experiment I n f i l l  ask you to  
in te r p r e t  a number o f  d i f f e r e n t  proverbs'. While doing 
tha t  I w i l l  be observing your face and videotape the 
expression on your face. I w i 11 expla in  the purpose of  
th is  procedure, to you as soon as we f i n i s h  the session.  ’
Meanwhile, I would l i k e  you to f in d  a comfortable  
posi t ion and remain that way throughout th is  session.
Look a t  me u n t i l  I have f in ished saying the proverb 
and then go ahead and answer. Try to give  some
/
i n te rp re t a t io n  to every proverb.  I w i l l  not be scorring  
the correctness of  your answers. L isten u n t i l  I f in is h  
While looking at  me, th ink i t  over,  then answer."
The v ideotaperecorder (Sony AV-3&00) and the camera (Sony Video 
Camera 8 VC-3260S) were s ituated  in another room connected wi th  the 
te s t ing  room by a two-way m irror .  The camera was behind the experimenter,  
behind the two-way m i r ro r ,  which was covered w i th  drapes in order to 
minimize the s ub jec t 's  d is t r a c t io n .
The sub jec t 's  f i r s t  l a t e r a l  eye movement immediately fo l lowing each 
question was recorded by the experimenter and the videotape.  The two 
records were subsequently compared. The c r i t e r i o n  fo r  a subject to be 
included in the study was 15% o f  the l a t e r a l  eye movements in one 
d i r e c t io n .  Twenty subjects with l a t e r a l  eye movements to the r ig h t
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(r ight-movers) and 20 subjects w i t h ' l a t e r a l  eye movements to the l e f t  
( le f t -movers)  p a r t ic ip a te d  in the tachistoscopic  and DVT experiments.
i •
DVT p r e t e s t . The 40 subjects who s a t i s f i e d  the above 
requirements were fu r t h e r  divided in to  four  subgroups. Ten r i g h t -  
movers and ten lef t -movers.  were asked to give reports o f  what they 
heard during the DVT experiment from t h e i r  r ig h t  ear only and ten r i g h t -  
movers and ten lef t -movers were asked to report  what they heard from the 
l e f t  ear only.  The instruct ions were as fol lows:
"Next,  I would l i k e  you to l i s t e n  to a tape. Make yourse l f  
comfortable and t ry  to pay a t te n t io n  to what you hear in 
y o u r ' l e f t  ( r ig h t ) ’ ear only.  As you begin to recognize
i
some of the words, say them aloud. Every time you hear a 
change in the word say the word that you hear. Remember 
to say only the words that you hear in your l e f t  ( r ig h t )  
ear ,  and report  every change that you hear . "
All  subjects l is tened  to the DVT tape fo r  f i v e  minutes. The i r  
responses were w r i t t e n  down by the experimenter and recorded on a’ 
casset te  recorder (Superscope 0 1 0 4 ) .  The records were subsequently 
compared and th e i r  accuracy was v e r i f i e d  by the subjects.
Tachistoscopic p r e t e s t . During th is  procedure each sub jec t 's  50% 
recogni t ion threshold fo r  the r ig h t  and l e f t  visua l  f i e l d  (RVF, LVF)
f
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was determined. Each subject was asked .to look through the  
tachistoscbpe viewer and fticus on a dot in the middle o f  the screen.
This dot was then replaced a d i g i t  f lashed at  a very fa s t  exposure 
time (20 msec), and the subject was requested to report  what she saw.
The exposure times were gradual ly  increased with  each new presentat ion  
u n t i l  the subject could give f i v ’e consecutive correct  responses. 'From 
then on* each d i g i t  was accompanied by one' p re te s t  word e i t h e r  to the 
l e f t  or to the r ight  of  the d i g i t .  The subject was encouraged to  
always focus on the d i g i t  in order to be able to report  i t  accurate ly  
and then to give her impression o f  the word. Feedback regarding correct  
responses was given fo r  the d i g i t s  but not fo r  the words. This 
procedure was used in order to ensure that the subject was always y  
f i x a t in g  a t  the central  po int .  Since the exposure times were too b r i e f  
to a l low scanning to the l e f t  or r i g h t ,  the words could only be
t
perceived by the per ipheral  v is io n ,  i . e . ,  the l e f t  or r ig h t  visual  
f i e l d s  and thus be d irec ted  to only one hemisphere a t  a t ime.
Of the-20 pre test  words, f i v e  pa irs  were assigned to the LVF and 
f i v e  to the RVF. The words were flashed randomly to the RVF or LVF, 
increasing the exposure time by 10 msec u n t i l  50% recogni t ion threshold 
fo r  each v isual  f i e l d  was obtained.
‘ .. t
Tachistoscopic experiment. A f t e r a  short break (5 min),  each 
subject p a r t ic ip a te d  in the tachistoscopic  te s t ing  session during which 
the 20 experimental  words were presented a t  the previously  determined
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50% recogni t ion threshold.  Each visual , f i e l d  was assigned f i v e  pa irs  
of expe'r imental words, i . e . ,  ten words appeared to the l e f t  of  the 
f i x a t io n  p o in t ,  f i v e  o f  these were neutra l  and f i v e  anxiety-producing  
words. The other ten words appeared to the r ig h t  of  the f i x a t io n  point.  
Randomizing the order in which a word appeared in the LVF or RVF 
presumably decreased the subjects '  chances of c o r re c t ly  pred ic t ing  
where the word would be and there fore  encouraged them to focus a t  the
f i x a t io n  point in order to report  the c e n t r a l l y  s i tua ted  d i g i t
c o r re c t ly .
The subjects '  responses, were recorded by the experimenter and 
subsequently analyzed to see which and how many words were c o r re c t ly  
• reported fo r  -each visua l  f i e l d  presenta t ion .
ti
DVT p o s t - t e s t . Following the u n i l a t e r a l  tachistoscopic  
presenta t ion o f  neutra l  and anxiety  words, a l l  subjects heard again the
same DVT tape as during the pre test  fo r  another f i v e  minutes.  The
procedure was the same as for  the DVT pre tes t .
/
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CHAPTER I I 1
RESULTS
The present study was designed to explore  two phenomena. F i r s t ,  
an attempt was made to demonstrate a perceptual defence and i t s  
re la t io n s h ip  to la t e r a l  hemispheric d i f fe re n ce s .  This was a p a r t i a l  
r e p l ic a t io n  o f  previous research by Jean and Reynolds (197*1 & 1975).  
S p e c i f i c a l l y ,  fewer anxie ty  words were expected to be recognized in the 
l e f t  visua l  f i e l d , o f  the female subjects who p a r t ic ip a te d  in th is
experiment. Second, a modified d ic hot ic  l i s ten in g  version of  the
verbal transformation task was used as a word assoc iat ion te s t  to .-»*
observe responses of  subjects before and a f t e r  the perceptual  defence
procedure ( tachistoscopic  presentat ion of  anx iety  and neutral words 
to the l e f t  or r ig h t  visua l  f i e l d s  a t  a 50% recognit ion thresho ld ) .  The 
subjects in th is  study were divided into two groups on the basis o f  the 
d i re c t io n  o f  t h e i r  l a t e r a l  eye movements ( r i g h t ,  l e f t ) .  This measure 
has been used in recent research as an index o f  hemispher ic ity ,  the 
impl icat ions  o f  which have been discussed in the Introduction.  The 
s p e c i f i c  hypotheses and relevant f indings per ta in ing  to the two issues 
out l ined  above were as fol lows:
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A. Perceptual  defence (Tachistoscopic experiment)
I t  was hypothesized th a t  subjects w i l l  demonstrate perceptual  
defence for  words f lashed in to  t h e i r  l e f t  visua l  f i e l d  (LVF) by 
recognizing s ig n i f i c a n t l y  fewer anx ie ty  than neutral  words flashed to 
the LVF: No such e f f e c t  was predicted fo r  the RVF.
Furthermore, the two groups of subjects ,  the left -movers and the 
right-movers were expected to d i f f e r  in the extent  to which they would 
manifest perceptual  defence. S p e c i f i c a l l y ,  the r ight-movers were 
expected to demonstrate less perceptual  defence than the left -movers  
as indicated by a lesser decrement o f  t h e i r  recogni t ion o f  anxiety words'  
in t h e i r  LVF in comparison to neutral  words recognit ion.
Table 1 shows the mean number of  neutral  and anxiety  words 
recognized in the RVF and LVF by the r ight-movers and the lef t -movers.
TABLE 1
Simple inspect ion-of  Table 1 reveals that the largest  d i f ferences  
between mean number o f  neutral  and anxiety words recognized occurred in 
the LVF of  the le f t -movers .  The right-movers also recognized fewer 
anxiety  than neutral  words in th e i r  LVF but th is  d i f fe re n c e  is smaller  
than fo r  the le f t -movers.
The s t a t i s t i c a l  s ig n i f ica n ce  of  the re la t io n s h ip  between the 
d i re c t io n  o f  la te ra l  eye movements, visual  f i e l d  and type of  word was
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TABLE 1
Mean Number o f  Tachistoscopic  
Experimental Words Recognized
Visual  F ie ld Right
t
. ' . Le ft
Type o f  Word Neutral Anxiety Neutral Anxiety
Group •
Ri ght-movers 2.85 2.55 2 .i»d 1 .'95




* © ** ’ *
r
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determined in a fa l lowing  way: subjects '  respbnses in terms of anxie ty
' t  ,  ‘  . « V '
and neutra l  words recognized in each visual  f i e l d  were subjected to
t o  • .  '  .  ■
2 x 2 x 2  (eye movements x v isual  f i e l d  x t y p e  of  word) analysis  o f  
variance w i th  repeated measures on the l a s t - t w o - f a c to r s v(Winer, 1971).  
The resul ts  of  th is  analysis  o f  variance are presented .in Table 2.
TABLE 2
S ig n i f ic a n t  resu lts  were obtained fo r  a l l  three main e f f e c t s .  The 
main e f f e c t  fo r  Lateral  eye movements was s ig n i f i c a n t  a t  .05 level  and 
the main e f fe c ts  for  visual  f i e l d s  and fo r  anx ie ty  versus n.eutral words 
were h ighly  s ig n i f ic a n t  at  .001 level  each. A s i g n i f i c a n t  in te rac t io n  
f o r  visua l  f i e l d s  x type o f  words' was obtained at  .05 le v e l .
Th$ s ig n i f ic a n t  main e f f e c t  f o r l a t e r a l  eye"movements means that  
the' right-movers>and the left -movers d i f fe r e d  in t h e i r  recognit ion of
• a l l  words ( i . e . ,  both anxie ty  and neu tra l )  when the scores . fo r  both
J* ‘ / * V
visual  f i e l d s  TRVF and' LVF) were combined. This re la t io n s h ip  as
i l l u s t r a t e d  in Table 3 Shows t h a t ‘the right-movers tended to recognize
*  -
more words than the le f t -movers.  f
TABLE 3
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TABLE 2





Eye-movers (M) 1 3-03 it. 52*
Subj. w. Groups i '38 0.67
Within Subjects 120
Visual  f i e l d s  (V) 8 .00 •16.00**
Type of  Words (W) 1 ‘ 1 1 . 0 3 " 21* .51* *
M x V 0.02 0.0k
M x W ' /  0.89 1.98
V x W 1 2.02 5-78*
M x V x W * + 0:91 2.60
V x Subj. w. Groups
\
38 0.50 .
V  x Subj. w. 'Groups 38 0-^5..,
VW x Subj. w. Groups 38
>
0.35
^ £  <-05  
* *  £ < . 0 0 1




Total  (Mean) Numbers o f  Words 
Recognized in Both Visual  Fields
Type of  Word j Neutral Anxiety Total
Group
Right-movers 105 (2 .63 ) 90 (2.25)
r
195 ( 2 . MO
Left-movers ^ 100 (2 .50)
oo 173 (2 .17)
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The s ig n i f ic a n t  main e f f e c t  fo r  v isual  f i e l d s  means that  the two
visual  f i e l d s  d i f f e r e d  in terms of  numbers of  words (both anx ie ty  and 
n e u t ra l )  recognized in the RVF and LVF when the scores fo r  left -movers  
and r ight-movers were combined. S p e c i f i c a l l y ,  the RVF presentat ion  
y ie lded  a higher number o f  a l l  recognized words than the LVF. This 
f in d in g  Is shown in Table k.
*
The s ig n i f i c a n t  main e f f e c t  fo r  anxie ty  and^jeutra l  words means 
th a t  more neutra l  than anxiety  words were recognized in both f i e l d s  
combined when the scores fo r  the r ight-movers and the left -movers were 
combined. This ,can be seen also from Table k.i *' ♦
means that  there was a d i f fe re n ce  in recogni t ion o f  anxie ty  and neutra l
words re la te d  to  which visua l  f i e l d  was employed a t  tha t  time. Table A
shows th is  in genera l ,  and Figure 1 is a graphic representat ion of  th is
r e la t io n s h ip .
Four _t^tests on simple e f fe c ts  were performed, in order to determine
TABLE A
The s ig n i f ic a n t  in te ra c t io n  between visua l  f i e l d s  and type of  words
FIGURE 1





V  Tota l  (Mean) Numbers o f  Words 
Recognized by Both Groups of Subjects
Type of Word Neutral Anxiety Total
Visual F ie ld  
Right  
Left
108 (2.70)  
97 (2 .43)
96 (2 .40)  
67 (1 .68)
204 (2.55)  
164 (2.05)
Total 205 (2 .56) 163 (2 .03) 368



























Right Visual  F ie ld Left  Visual F ie ld
I
Figure 1. Total  numbers of  neutra l  (NW) and anx ie ty  words 
(AW) recognized in the r ig h t  and the l e f t  visual  
f i e l d  with scores fo r  the r ight-movers and the 
left -movers combined.
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which of the comparisons contr ibuted to the overa l l  s ig n i f i c a n t  
in te rac t ion  e f f e c t .  Ttje fo l lowing comparisons with -scores fo r  the l e f t -  
movers and r ight-movers combined, were made:
1) ,LVF was compared with RVF fo r  recogni t ion o f  neutra l  words.
_t_= 1-33 ( n .s . )
2) (1VF was compared with RVF fo r  recogni t ion of  anxie ty  words.' 
t_ -  3 *52 i s ig n i f i c a n t  at  .001 le v e l .
3) Neutral  words and anxiety  wor.ds were compared w i th in  the RVF. 
t_ = 1 .*45 ( n .s . )
b) Neutral  words and anxiety words were compared w i th in  the LVF.
i
t_ = *4.96, s ig n i f i c a n t  a t  .001 l e v e l .
Therefore ,  the s ig n i f ic a n t  in te ra c t io n  e f f e c t  between the- visual
• " s
f i e l d s  and type o f  words can be a t t r i b u t e d  to these two observations:
1) the LVF presentat ion yie lded s i g n i f i c a n t l y  fewer recogni t ions of  the 
anxiety  words than the RVF, and 2) the LVF also y ie lded s i g n i f i c a n t l y  
fewer recognit ions of  anxiety than neutra l  words. This f ind ing  supports 
"the main hypothesis of  the tachistoscopic  experiment as o u t l ined  above. 
S p e c i f i c a l l y ,  perceptual  defence has been demonstrated fo r  t h ^ a n x i e t y  
j wCTrds presented to the LVF.
i
The second hypothesis concerned the d i f fe rences  between the two 
groups of subjects ,  r ight-movers and le f t -m overs ,  in t h e i r  manifesta t ion  
of  perceptual defence.  Figure 2 is. a graphical  representat ion of  the 
f ind ings .  I t  can be seen that both groups showed a decrease In t h e i r  
recogni t ion of  anxiety  words in t h e i r  LVF, and that the lef t -movers
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showed a g reater  decrease than the r ight-movers.  This d i f fe re n ce  in
l e v e l ) .  The comparison fo r  the r ight-movers y ie lded a t_= 1.59» which
experiment were tha t  1) the d i f f e r e n t i a l  recogni t ion of  anxiety  and 
neutral  words is mediated by presentat ion to the LVF. Fewer anxie ty  
than .neutral  words were recognized from LVF than from the RVF and fewer  
anxiety  than neutra l  words were recognized from the LVF but not from 
the RVF. This supports the hypothesis tha t  perceptual defence may in 
some way be re la ted  to the functions of  the r ig h t  hemisphere (LVF).
2) I t  was shown tha t  wh i le  both the r ight-movers and the left -movers  
tend to recognize fewer anxiety  than neutral  words in t h e i r  LVF, th is  
d i f fe re n c e  was s t a t i s t i c a l l y  s ig n i f ic a n t  only for  the le f t -movers,  
ind icating  that they show perceptual  defence to s ig n i f i c a n t l y  g reater  
degree than the r ight-movers.  This then supports the second hypothesis  
of the tachis toscopic  experiment.  '
anx ie ty  and neutral words in the LVF was s t a t i s t i c a l l y  
s ig n i f ic a n t  only fo r  the left -movers ( t  ® 3-71» s ig n i f ic a n t  a t  .001
was not s t a t i s t i c a l l y  s ig n i f ic a n t .
FIGURE 2
In summary, the most important f indings from the tachistoscopic
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Figure 2
RVF LVF RVF LVF
RLght-movers Left-movers
Total  numbers o f  neutra l  (NW) and anx ie ty  (AW) words 
recognized by the r ight-movers and the left -movers  
in- t h e i r  r ig h t  (RVF) and l e f t  (LVF) visual  f i e l d s .
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B. Word assoc iat ion te s t  (D ichotic  l i s ten in g  experiment)
The main hypothesis in th is  par t  of  the p ro jec t  was that the 
, subjects '  perceptio.g. ( repor t )  o f  the verbal transformations in the 
dichot ic  l is ten in g  experiment would undergo a change as a re s u l t  o f  
t h e i r  exposure to the tachistoscopic  procedure. In "this context  
several  pred ict ions were made:
1) The tachistoscopic  experimental  words were not expected to be 
reported on the DVT p re te s t  ( i . e . ,  p r io r  to the tachistoscopic  
presenta t ion) because they were selected on the basis o f  th e i r  low 
frequency of  occurrence ( less than 5%) in the reports o f  subjects who 
l is tened  to a s im i la r  tape p r io r  to th is  experiment.
Table 5 summarizes the to t a l  number o f  tachistoscopic  
- experimental  words that  were heard before and a f t e r  the tachistoscopi  
experiment by the two groups o f  subjects.
TABLE 5
Only two d i f f e r e n t  words occurred in the reports o f  f i v e  subject  
p r io r  to the tachistoscopic  experiment. Four subjects reported the 
word " t ro u b le "  and one subject reported the word "hazardous" on the 
DVT p re te s t .
2) I t  was predicted tha t  any of  the tachistoscopic  experimental  
words that were recog^i^ed from e i t h e r  visual  f i e l d  would inf luence
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TABLE 5
Total  Number o f  Tachistoscopic Experimental
Words
r
Reported on the DVT Pretest and Pos't-test
Group Right-movers Left-movers Total
Pretest 3 2 • 5
P ost - tes t  15 10 25
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the subsequent verbal transformations from e i t h e r  ear  because th e s e -  
words acquired a b i l a t e r a l ,  representat ion fo l lowing the subjects '  
v e rb a l i z a t io n  o f  these words. -  "
This did not occur.  None of  the experimental  tachistoscopic  
words recognized and Reported during the tachistoscopic  experiment were 
subsequently reported on the DVT p o s t - t e s t .  In f a c t ,  only the 
unrecognized anx ie ty  words were reported by any subject .  Table 6 shows 
a l i s t  of  a l l  tachistoscopic experimental  (anx ie ty )  words and t h e i r  




This f inding shows a s ig n i f i c a n t  d i f fe re n c e  in the DVT report  on 
the p o s t - t e s t .  Table 7 shows the number o f  subjects who reported  
tachistoscopic  experimental  words' on DVT p re te s t  and DVT p o s t - te s t  in 
the r ight-mover group and Table 8 shows the same data fo r  the le f t -mover  
group.
TABLES 7 6 8 v- . -
■* *x
The respect ive  chi-square  values are 6 . 1 ^  (b <  .02) for the r i g h t -  
movers and 8.6A t p . < . 0 l )  fo r  the le f t -movers .  These resul ts  lend support
*
\ '■ . . 
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TABLE 6
\  •
Tachistoscopic Anxiety Words and .Number o f  Subjects 
Who Reported th'em on DVT Post - tes t
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~ ' TABLE 7
Ifcl1.
Number of  Right-movers Reporting Tachistoscopic  
Anxiety Words on DVT Pretest and Post - tes t
Pretes t  Post - tes t Total
... Yes 
A  . No
2 " 9 
18 1.1
n
■ - 29 .  .
Total 20 - 20 40
Note. chi-square = 6 .14 ;  £ < . 0 2  
TABLE 8
i
Number of  Lp^t-movers Reporting Tachistoscopic
Anxiety Words on DVT Pretest  and P ost - te s t















Note. chi-square = 8 .64;  £ < . 0 1
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, -t . 
to the main hypothesis,  namely, that  the DVT report  w M l  undergo a
change as a resul t  of the subjects '  exposure to the tachistoscopic -
experiment. '
■j *
3) Predict ions were made, regarding the DVT p o s t - te s t  report  such-
\  ■ *  -
tha t  th is  report  was expected to be d i f f e r e n t  fo r  the l e f t  ear and the
N
r ig h t  ear as a function o f - lack o f  recognit ion o f  words presented to
. * ’■* 
e i t h e r  the LVF or RVF. This did not m a t e r i a l i z e .  The results
summarized in Table. 9 ind ica te  th a t  there appeared to*be no obvious-




' k) I t  was predicted that the rlight-movers and the left -movers would
• y  • ■ * .  \
d i f f e r  in t h e i r  report  o f  unrecognized anx ie ty  words on the DVT post-
\
t e s t .  . A chi-square  fo r  the re levant data was .902 ( n . s . ) .  This means
$
tha t  the numbdr o f  subjects report ing anxie ty  words on the DVT p o s t - te s t
was not s ig n i f i c a n t l y  d i f f e r e n t  in the two groups. However, a point  
S: ■ .
b is e r i a l  c o r re la t io n  tes t ing  the associat ion of  DVT p o s t - te s t  anxiety
%
words and the tendency ,to recognize more neutral  than anxiety  words 
in the tachistoscopic  experiment (d i f fe ren ce  stores were used here:
, h -  a /  n + a) d i f f e r e n t i a t e d  the r ig h t -  and lef t -movers to some extent .
The ^ - t e s t  on the point b is e r ia l  c o r re la t io n s  for '  the r ight-movefs
tS t1 >
approached s ig n i f ica nce  at  .05 level w h i l ^ i t  was s ig n i f i c a n t  at the .05
J S
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TABLE 9
Number o f  Tachistoscopic Anxiety Words Unrecogn 
in the LVF and RVF Subsequently Heard in the  Left  or
ized
Right Ear
Visual  F ie ld Left  Right Total
Ear
Le ft 6 5 11
Right 8 ' ^ 12
■s
Total 9 23
Note, chi-square  = .35 (n .s . )
4  .
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level fo r  the le f t -m o v e rs . ( t_ = 2.079 and t_ = 2 .198 ,  r e s p e c t iv e ly ) .
«
In summary, ^the most important f ind ing  from the d ichot ic  l i s te n in g  
experiment was that  there was a s i g n i f i c a n t  d i f fe ren ce  in the DVT 
report  before and a f t e r  the tachistoscopic  exper iment, which was d i r e c t l y  
re la ted  to the subj-ects1 exposure to the tachistoscopic  experiment,  as. 
was hypothes ized /
C) Incidental  f indings
This section deals wi th  f indings which were not par t  o f  the 
experimental  hypotheses but have c e r ta in  relevance to some of the 
concepts dea l t  w i th  in fth is  pro jec t .
I t  was found that the r ight-movers and the left -movers d i f f e r e d  
in t h e i r  report  o f  verbal transformations on the DVT both before and 
-afl^er the tadhistoscopic procedure in the fo l lowing manner:  ̂ ^
l )  The right-movers reported in both instances a la rger  number 
of simple transformations (changes) than the le f t -movers .  This 
di f ference was s t a t i s t i c a l l y  s ig n i f ic a n t  ( t  = 2 . 1*16, £ <  . 0 2 ) - only fo r  
the r i g h t - e a r  • r e p o r t .
d i f f e r e n t  forms than the le f t -movers.  This d i f fe re n ce  was s t a t i s t i c a l l y
2) The r ight-movers reported in both instances a la rger  number o f
s ig n i f ic a n t  also ( t_ = 3-^2,  £ < . 0 1 ) .
i*‘ 3) The r ig h t - e a r  report from the r ight-movers yie lded a larger,  
number o f  d i f f e r e n t  forms than the l e f t - e a r  rep.ort. ( t_ = 2 . 98 , £ _ < .0 1 ) .  
Simi lar  e f f e c t  was not found fo r  the le f t -movers.
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These f indings  
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TABLE 10
Mean Numbers of  A11 DVT Transformations Reported* by the
Ri ght-movers and the Left*■movers in t h e i r  Right or Le ft  Ear
1. Simple Changes
Group Right-movers Left-movers
Ear-report Right Lef t  Right Left
Pretest




39.50 . 26. 1*0
21.00
25:30
Total 33.50 .28 .50  2A.80 23.15
•
I I . D i f f e r e n t  Forms
IP
Pretest
P o st - tes t
20.60 - 
' 22.80




Total 21.70 11*.35 13.20 12.30
4-
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CHAPTER IV
jK- *
DISCUSSION _ ' '
In the present study,  the phenomena of subliminal perception and 
perceptual  defence were explored in the context o f  functiona l  hemispheric 
asymmetry. The f indings concerning the tachistoscopic  experiment and 
the d ic hot ic  verbal  transformation task w i l l  be discussed in turn .
The tachistoscopic  experiment
The resu l ts  obtained in th is  par t  o f  the study demonstrated a
re la t io n s h ip  between the type o f  words presented,  the visual^ f i e l d  wh_n:h
was employed and hemisphericity of  the subjects.  , I t  was shown that  the
words f lashed into' the r ig h t  visua l  f i e l d  (RVF) were more e a s i ly
recognized than the words flashed In to  the l e f t  visual  f i e l d  (LVF).
This was predicted from and is consis tent  wi th  f indings from other
tachistoscopic  studies.  ( e . g . ,  Mishkin & Forgays, 1952; McKeever,*
197*0 • The r a t io n a le  usual ly o f fe re d  is as fo l lows.  The v isual  input 
(pr in ted word) from the RVF is t ransmit ted along d i r e c t  anatomical  
pathways to the co n t ra la te ra l  l e f t  hemisphere. In most r ight-handed  
ind iv iduals  (and a m ajor i ty  o f  le f t -handers  as w e l l )  the l e f t  hemisphere 
normally subserves a 11 -1 anguage” re la te d  functions.  Thus, i t  can
*
d i r e c t l y  process the v is u a l ly  presented words from the RVF and provide
63 •
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the verba! output, ,  which is the subjects '  report  of  t h e i r  recogni t ion
o f  the words. The v is u a l ly  presented words from the LVF, on the other
hand, are transmit ted d i r e c t l y  to the r ig h t  hemisphere. Although,
number o f  recent studies ( e . g . ,  Levy 6 Trevarthen 1977) indicated that
the r ight  hemisphere might be capable o f  processing 1in g u is t ic  input ,
„ they have a lso pointed out that under normal circumstances,  expressive
language is subserved exc lus ive ly  by ' the  l e f t  hemisphere. Therefore,
a f t e r  the r ig h t  hemisphere has processed some l i n g u i s t i c  m a t e r i a l ,  the
\
outcome of th is  processing has to be t ra ns fe rre d  through the cerebral  
commissures to the l e f t  hemisphere i f  i t  is to be ve rb a l ly  expressed.
I t  has been suggested that some information loss occurring during 
interhemispheric t ra n s fe r  is probably due to the in te rp o la t io n  of  
m u l t ip le  synaptic connections and tha t  th is  may account fo r  the less 
e f f i c i e n t  language performance when the verbal s t im ul i  were presented 
to the r ig h t  hemisphere (LVF). (Fudin 6 Masterson, 1976). This-may 
become manifested in the subjects'  usual ly  requir ing longer exposure 
times fo r  words f lashed to the LVF (than to the RVF) and in t h e i r  
recognizing fewer words from the LVF (than from the RVF). * *
The subjects '  hemisphericity ( i . e . ,  t h e i r  p re fe re n t ia l  re l ia nce
t
on the l e f t  or . r ig h t  hemisphere as indicat^B by the r ight  or l e f t  
d i re c t io n  of  t h e i r  la t e r a l  eye movements, respect ive ly )  was a lso  
observed to be re la ted  to th e i r  word recognit ion.  The right-movers  
recognized s ig n i f i c a n t l y  more words than the le ft -movers.  This 
f inding is consistent with  studies of  l a t e r a l . e y e  movements reviewed'^
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e a r l i e r ,  which showed that the right-movers tended to perform b e t te r  
than the lef t -movers on a v a r ie ty  o f  verbal tasks.. This is supposedly 
re la ted  to the r ight-moversl  gTeater re l iance  on the a c t i v i t y  o f  the 
l e f t  (verbal )  hemisphere in t h e i r  problem-solving,  whi le  the l e f t -  
movers u t i l i z e  p r e f e r e n t i a l l y  the r ig h t  ( 'n o n ve rb a l ' )  hemisphere's 
funct ions.
Perhaps the most in te re s t in g  f inding in the tachistoscopic
experiment was tha t  neutral  words were recognized more .easi ly than
anxiety  Words presented in the same manner. This e f f e c t  has been
referred  to as perceptual defence. I t  consists o f  subliminal
d iscr im inat ion  o f  meaning of  the neutral  and anx ie ty  words and a
£
subsequent in h ib i t io n  (as in the present study) or s e n s i t i z a t io n  ( e . g . ,  
Dixon, 1958 a) o f  recogni t ion of  the anxiety-producing s t im u l i .
Dixon (1971),  in his extensive eva luation  o f  studies per ta in ing  
to subliminal  percept ion,  proposed that physio logical  mechanisms e x is t  
that  may under l ie  the phenomena o f  subliminal perception and perceptual  
defence. Based on his review he contended: "1) That the brain can make 
.-complex d iscr im inat ions  of  incoming information even in states where 
awareness of  the stimulus is precluded. 2) That,  f a r  from being a 
s t a t i c  l imen, the awareness threshold is a v a r ia b le  function o f  complex 
physiological  processes tha t  are themselves determined by s t imul i  
which may never achieve phenomenal representa t ion .  3) That the neural  
system which mediates rece ipt  of  information may be anatomical ly  and 
p h y s io log ica l ly  d is t inguished from that which provides for  awareness of
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incoming sense; data ,  and that the former may continue to funct ion ,  even 
when the l a t t e r  f a i l s  to make I t s  special  c o n t r ib u t io n . "  (pp. 28^-285).  
He concluded that "d iscr im inat ion  (by bra in1) wi thout awareness (by 
the person)" is not only possible but would be predicted on the basis  
of  contemporary neurophysiological  data.  S imi la r  conclusion has been 
drawn more recent ly  by Foster and Govier (1978) on the basis of  t h e i r  
observations that unattended message in d ic h o t ic  l i s te n in g  experiment  
was "processed to a level  at  which semantic information was extracted  
without the sub jec t 's  reported awarenes.s." (p. 289).
Jeap and Reynolds (197** & 1975) were the f i r s t  to suggest a
s p e c i f i c  neurophysiological  model as a basis fo r  one s p ec i f ic  instance
of  "d iscr im inat ion  wi thout awareness". Using the example o f  perceptual
defence fo r  anxiety-producing words (as a case of  "d iscr im inat ion
without awareness") they proposed that th is  e f f e c t  may be r e la t e d . t o
funct ional  hemispheric asymmetry and interhemispheric t rans fe r  o f  *
information.  They hypothesized that fo r  words f la s h e d . in to  the LVF,
"the a f f e c t i v e  q u a l i t y  o f  the meaning would determine whether the word
would be t ransferred  across the corpus callossum (from the r i g h t ,
nonverbal hemisphere) to the dominant verbal hemisphere. I f  the word
is non-threatening the t ransca l lossa l  transference would occur,  but i f
the word is th rea ten ing ,  th is  would be in h ib i te d .  Words flashed to the
r ig h t  visual  f i e l d  would have d i re c t  access to the language centers o f
the bra in and could be verba l ized  immediately." (pp. 19—20) .  They 
✓
also suggested that p r i o r  to the v e rb a l i z a t io n  o f  words received
\  '
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d i r e c t l y  by the l e f t  hemisphere, there may be a sharing of  information  
between the two hemispheres. This could t r i g g e r  a process tha t  may 
i n h i b i t  the v e rb a l i z a t io n  of  anx iety -a rousing words presented d i r e c t l y  
to the l e f t  hemisphere. However, since th is  e f f e c t  would have to be 
in d i r e c t  (mediated through the r ight  hemisphere) and would probalby be 
weakened or delayed (by the t ransca l losa l  t ra n s fe rs )  the stronger  
tendency was expected to be fo r  the word to be verba l ized  when i t  was 
presented to the RVF. The opposite tendency was expected to occur fo r  
words flashed to the LVF, since the in h ib i to ry  processes would be more 
d i r e c t  than the process of  v e rb a l i z a t io n  which had to be f a c i l i t a t e d  by 
t ra nsca l losa l  t ra ns fe r .
The resul ts  of  the 
case of  t h e i r  female subjects ,  were consistent w i th  t h e i r  hypothesis.
The tachistoscopic  experiment o f  the present study was designed to  
r e p l i c a t e  t h e i r  f ind ings ,  using a d i f f e r e n t  set of  s t im ul i  and a 
d i f f e r e n t  procedure in se lec t ing  subjects,  as was explained e a r l i e r .
I t  was found that not only were the neutra l  words more e a s i ly  recognized 
than the anx ie ty  words, but also that  th is  e f f e c t  was la rge ly  due to  
the fewer anxiety  words recognized during the LVF ( r i g h t  hemisphere) 
presenta t ion .  This f ind ing  was s im i la r  to th a t  reported by Jean.^ahd 
Reynolds. Thus, i t  lends fu r t h e r  support to t h e i r  hypothesis that at  
least in th is  case, perceptual  defence as an example o f  "d iscr iminat ion  
without awareness" may be an outcome of  the in te ra c t io n  o f  factors .
A
Involved in functiona l  hemispheric asymmetries and interhemispheric
i r  study (Jean & Reynolds, 197*0, a t  least  in the
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t ra n s fe r  o f  information.  * .  ■
Furthermore,  i t  was also found th a t ,  altough bbth,  t h e - r i g h t -
movers and the lef t -movers demonstrated some degree of  perceptual
defence,  th is  e f f e c t  was s ig n i f i c a n t  only fo r  the le f t -movers .  This
f ind ing  is consistent with  other studies which suggested that  l )  the
r ig h t  hemisphere is more involved in processing of negative a f f e c t
w i th in  the information than the l e f t  hemisphere {Davidson, Schwartz
and Weinberger, 1977) and 2) the lef t -movers tended to u t i l i z e  th e i r
*
r ig h t  hemisphere more than the l e f t  hemisphere in t h e i r  to ta l  
psychological  functioning.  This was evidenced by t h e i r  superior  
performance .(when compared to the r ight-movers) on tasks which were 
re la te d  s p e c ! f l e a l l y  to the r ig h t  hemisphere functions ,  e . g . ,  
evaluation  o f  spat ia l  patterns (Tucker and Suib, 1978)* T he i r  r ight  
hemisphere was hypothesized to be genera l ly  more a c t iv e .  This higher  
level  of  a c t i v i t y  may have produced a more e f f i c i e n t  eva luation o f  
a f f e c t i v e  meaning of the verbal  s t im ul i  presented d i r e c t l y  to the r ight  
hemisphere (through LVF). Subsequently, more of  the anxie ty-arousing  
st im ul i  could be prevented from reaching the expressive language 
centers of  the l e f t  hemisphere, because of  g reater  degree of  
t ransca l losa l  i n h ib i t io n  generated by the r ight  hemisphere.
Thus f a r ,  the resu l ts  of  the tachistoscopic  experiment have been 
considered in the context of  the current  research on the neurophysio-
log ical  substrates of  behaviour. However, one important aspect of  the
■ \
experiment has b ^ n  ignored. This was the aspect of  the functional
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s ig n i f icance  Of perceptual  defence in a la rger  context of. psychological  
functioning.  In o ther  words, what may be the purpose, i f  any, o f  
perceptual  defence?
■ As the term impl ies,  perceptual defence was presumed to provide  
defence against  the perception o f  something, e . g . ,  threatening s t im ul i  
i n t h e  form of anxiety-producing words. The o r ig ins  of  the notion o f  
defence against  something threatening in the in d iv id u a l ' s envrionment 
l i e  in Freud's psychoanalytic theory,  with  i t s  hypothetical  processes 
of the unconscious. Freud bel ieved that  c e r t a in  s t imuli  which were 
threatening to the conscious ego were not permitted to enter  
consciousness and instead were repressed and became par t  o f  the 
unconscious processes. Freud hypothesized that by a process which he 
c a l led  repression,  the conscious processes were kept separate from the 
unconscious ones. He also suggested that the unconscious processes 
could inf luence the indiv idual  's conscious beha’Jiour without h is /h e r  
conscious awareness o f  them. There is a ra ther  s t r i k in g  s i m i l a r i t y  
between the hypothetical  processes of  the unconscious and repression as 
they were postulated by Freud and the phenomenon o f  perceptual  defence 
("d iscr im inat ion  wi thout awareness" in the presence of threatening  
verbal s t i m u l i ) .  Both repression and the perceptual defence serve to 
protect the organism against threatening s t im u l i .  I t  should be pointed  
out ,  however, that  the process of  repression had a much wider scope in 
Freud's psychoanalyt ic theory and was conceptual ized as .the basis o f  
a l l  psychological  defences.  Perhaps, perceptual defence can be viewed
V
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as one s p e c i f i c  instance of  the more general process of  repression.
The conceptual proximity between perceptual  defence and repression is
p a ra l le le d  by common observations in psychopathology, fo r  example, in
hyster ica l  amnesias ( f o rg e t t in g  of  s p e c i f i c  threatening events) or
conversion reactions (bodi ly  symptoms which symbolical ly  express, an
unconscious c o n f l i c t ) . .  These pathological  s ta tes  have one thing In
common, namely, they are the outcome of defensive reactions to
threatening st imuli  of  which the individual  is hot aware, because these
. • » _
stimuli  have been repressed. - Perceptual defence was also seen to be 
a " reac t ion"  to threatening s t imul i  of  which the indiv idual  was not 
aware.
Im p l ic i t  in our discussion of perceptual defence and at  least some 
forms of  repression are the issues of  language and the role i t  plays in 
our conscious experience.  What is meant by "d iscr im inat ion  without  
awareness"? In the present tachistoscopic experiment,  "d iscr im inat ion  
without awareness" re ferred  to the observation that the s e le c t ive  
i n h ib i t io n  of  recogni t ion of  anxiety-producing words occurred 
concomitantly with the s ub jec ts ’ lack of  awareness o f  the meaning of  
these words as evidenced by t h e i r  i n a b i l i t y  to report  those words 
v e r b a l l y .  Therefore,  i t  would appear, that  a t  least in th is  p a r t i c u l a r  
case, the absence o f  the a b i l i t y  to v e rb a l i z e  knowledge of a 's t imulus  
was associated with  the absence of conscious experience concerning such 
a st imulus.  S im i la r  f indings were obtained in the studies (reviewed 
e a r l i e r )  with  s p l i t - b r a i n  p a t ie n ts ,  which showed tha t  the i n a b i l i t y  to
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v erb a l i z e  a cer ta in  experience was associated v f̂ith thVapparent.  laqk 
of awareness of  such an experience.
The issues concerning the meaning o f  the)concept o f  consciousness 
have been pondered by vast numbers o f  th inker^ ,  including phi losophers,  
anthropologists ,  and l in g u is ts  as weliyas psychologists.  Thus f a r ,  
there is no d e f i n i t i o n  of  th is  concept tha t  would be acceptable to a l l  
or even a m ajor i ty  o f  those who chposejto .ponder i t .  With th is  in mind, 
i t  is nevertheless,  V ^ P ° se£1^that^yie f indings of the present experiment  
along with.  thevevidence rrom other  s im i la r  stud ies,  suggest. that one 
p laus ib le  d e f i n i t i o n  of  conscious experience is the a b i l i t y  to 
verb a l i ze  knowledge about such an experience.  Furthermore, when such • 
v e r b a l i z a t io n  is not possible ,  the ind.ividual appears to be e s s e n t ia l l y  
unaware.(unconscious) of. the p a r t i c u l a r  experience.
This d e f i n i t i o n  of  consciousness .as a function o f  language is not 
the invention of  the present author.  I t  has a iong h is to ry  in the 
w r i t in g s  of  scholars and researchers.  Perhaps, the most recent and 
e x p l i c i t  statement comes from Jaynes (1977).  who proposed that  
"consciousness" or ig inated  as a metaphor or a verbal  analog o f  our 
actual  behaviour. I t  is not a " th in g " ,  a " repos i tory"  or a " func t ion" ,  
i t  is an operat ion.  Jaynes suggested that th is  operat ion was a b y - ,  
product o f  language development and he placed i t s  emergence in the
r
h is to ry  o f  humanity toward the end o f  the second mil lenium B.C. 
Consciousness viewed as an outcome of  language development would 
there fore  be imminently dependent upon language fo r  i t s  manifes ta t ion .
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Since language functions have been ^ h own t o be subserved predominantly 
by the l e f t  hemisphere ( in the^great m a jo r i ty  of  ind iv idua ls )  i t  would 
seem-that consciousness, ntanifelted through language, would also be 
mediated by the l e f t  hemisphere. ]0n the other hand, i t  has been 
recently  suggested,  that the r ig h t  hemisphere,-wi th i ts in d i rec t  
access to expressive language out'put, may be the anatomical analog of  
the ^unconscious processes. (Gal in,  197*»; Bakan, 1976).  Furthermore,  
i t  was proposed that the neuronal transmission across the cerebral  ,
commissures m£y play an important ro le  in the f a c i l i t a t i o n  and/or  
i n h ib i t io n  of  thus iso la ted conscious and unconscious processes, as may 
be the case in some types o f  repression .and perceptual defence. (Jean & 
Reynolds, 197*0. - I n  other words, the r ig h t  hemisphere appears to be 
more adept in d iscr im inat ing  emotional aspects o f  s t im u l i 'a n d  less • 
adept a t  mediating<sexpressi ve language than the l e f t  hemisphere. If.,
* consciousness is more a function o f  language, then the r ig h t  hemisphere's
v -Vnonverba-1 eva luation o f  a f f e c t  may correspond to some hypothesized 
unconscious processes. W h e n  t h e ' r i g h t  hemisphere evaluates a given 
input as p o t e n t i a l l y  th reaten ing ,  the comm'issural t ra n s fe r  of  th is
9* *
input-may be inh ib i ted  and prevented^rom reaching the.-expressive
■ language centers of the l e f t  hemisphere. Jiuch information w i l l  remain
unverbal ized,  "stored" in the r ig h t  hemisphere and w i l l  not reach the
i n d i v i d u a l 1s'conscious awareness. Nevertheless,  i t  may in d i r e c t ly  
■ ' „
•» inf luence the in d iv id u a l 's  overt  beha'viourl \
> A recent study i l l u s t r a t e s  the e f fe c ts  o f  these hypothesIzed
■ , • > .
♦ ‘  c
• ' • - 5  *  . f « t
V
• . ■ ytC •
' ***•' m *
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processes ,_ Gal in,  Dlmond and B r a f f . (1977) noted th a t  physical  symptoms 
%
of  the h y s te r ic a l  conversion reaction were reported to occur more 
frequently  on the l e f t  side of  the body than on the r ig h t  (F e re n cz l ,
1926; Engel, 1970). Gal in e t . a l .  confirmed the observations on t h e i r
* * .
own sample o f  pa t ien ts  and hypothesized that th is  could be due to the 
r ig h t  hemisphere's more d i r e c t  control over the mbtor and sensory 
functions o f  the l e f t  side of  the body as wel l  as the r ig h t  hemisphere's 
Involvement in mediating unconscious processes.
 ̂ f
Szasz (197*0 re fe rred  to bodi ly  symptoms as a "protolanguage"
(p r im i t iv e  language) which served to carry nonverbal communications
about c o n f l i c t s  which could not be expressed v erba l ly  ( i . e . ,  on the
conscious le v e l )  because o f  th e i r  p o t e n t i a l l y  threatening content.  I t
is possible that the nonverbal "protolanguage" was mediated by the r ig h t
r *
hemisphere, and was used in c o n f l i c t  s i tu a t io n s  to i n d i r e c t l y  obtain  
’ \  ■ • 
rewards ( e . g . ,  a t t e n t i o n ) .
* 1
1 A s im i la r  concept in r e la t io n  to schbzophrenic states was developed
by Su l l ivan  (19&2),  who postulated three "modes" o f  experience (the
p ro to tax ic ,  the paratax ic  and the  syntaxic  modes) in tNe o^togenesis of
p e rsona l i ty .  The pro to tax ic  mode is the e a r l i e s  and the most p r im i t i v e
\
mode, "which Is o r d i n a r i l y  incapable o f  any formulat ion,  ^nd therefore
*  ' *
of  any discussion" (p. 87)'. In the para tax ic r mode, experience is
d i f f e r e n t i a t e d  into various unconnected aspects,  whi le  lo g ic a l ,  symbolic 
organizat ion of  experience is achieved only in the syntaxic  mod.e^
Anything that  an ind iv idua l  can communicate or t a l k  aboilt Is e i t h e r  In
)
0
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the paratax ic  or the syntaxic  mode of experience.  Su l l ivan  (1962) 
suggested that severe a nx ie t ies  experienced in childhood because of  
"coftfusinTg interpersonal family re la t io n s  led in some indiv iduals  to 
regression to the p ro to tax ic  mode which he claimed was most marked in 
schizophrenic s ta tes (c f .  also Bateson e t  a k , T956, reviewed on p. 16) .
i t  may be hypothesized,  in the context o f  fuhctiona l  hemispheric 
asymmetries, that  the on togenet ica l ly  e a r l i e r ,  nonverbal p ro to tax ic  
moc}  ̂ could be associated wi th  the functions o f  the r ig h t  hemisphere,
4
while  the on togenet ica l ly  l a t t e r  para tax ic  and syntaxic  modes could be 
mediated by the l e f t  hemisphere. Perhaps, the regression to the 
nonverbal , p r im i t i v e  mode of experience is another manifestat ion of  
abnormal a c t i v i t y  of  the r ig h t  hemisphere (Jaynes, 1977) and/or some 
abnormali ty in the interhemispheric transmission of neuronal impulses 
in the schizophrenic patien ts  as has been proposed by Rosenthal and 
Bigelow (1972).  ft, -
In summary, i t  has beenSsuggested that the f indings from the *
tachistoscopic  experiment can be explained on the basis of  current
neurophysiological theories. '  There appear to be s i m i l a r i t i e s  between
perceptual  defence, i ts  underlying neurophysiological  processes and
cer ta in  psychoanalytic concepts. I t  has been proposed that the
perceptual  defence may be an example of  one form of repression,
t
mediated by the i n h ib i t io n  of  commissural t ra n s fe r  of  verbal  
information from the r ight  t<? the l e f t  hemisphere. The unrecognized
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anx iety  words flashed into  the LVF could be said to have been 
"repressed"; t h e i r  f a t e ' w i l l  be considered next.
The d ichot ic  verbal  transformation task
The resul ts  obtained In th is  part  of  the study demonstrated that  
subliminal  s t imuli  ( i . e . ,  s t imul i  which were presented to but 
unrecognized by the subject)  could inf luence the sub jec t 's  subsequent 
behaviour. In a s ig n i f i c a n t  number of  cases (21 out o f  40) the verbal  
eported hy a subject a f t e r  the tachistoscopic  
experiment (DVT p o s t - t e s t )  were d i f f e r e n t  from the verbal  transformations  
"reported by the same subject before the tachistoscopic  experiment (DVT 
p r e t e s t ) .  The DVT p o s t - te s t  reports incorporated only those 
tach is tosc op ica l ly  presented anxiety-producing words which the 
p a r t i c u l a r  subject .did not recognized during the tachistoscopic  
presenta t ion.  This f in d in g  is s im i la r  to the s o -c a l le d  Poetzl e f f e c t
( P o e t z l , 1917).  In studying' the e f fe c ts  o f  subliminal  s t imuli  upon
V
subsequent dream exper iences,  he observed " th a t  non-consciously 
perceived st imuli  became 're lea sed '  in to  consciousness only a t  some 
period subsequent to t h e i r  presentat ion"  (Dixon, 1971; p. 105). A 
large number o f  studies since Poetz l 's  o r ig in a l  research have 
succeeded In re p l ic a t in g  his observations and extending them to 
Include a wider range o f  stimulus and report  condit ions.  ( e . g . ,  Shevrin 
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The I n i t i a l  stage of  the Poetzl  phenomenon is e s s e n t ia l l y  
"d iscr im inat ion  without awareness". Therefore,  the same neurophysio­
log ica l  mechanisms could be postulated as those o u t l ine d  e a r l i e r .  The
subsequent stage,  that o f  recovery,  requires a new assumption, namely, '
- /  •
that  there be some mechanisms through which the unrecognized 
information could p e rs is t  over time to-produce subsequent e f fe c ts  on 
behaviour. Several studies have provided evidence that  i t  is highly  
probable that such a mechanism does e x i s t .  For example, Doerries and 
Harcum (1967) studied the e f f e c t s  o f  repeated subliminal  presentat ions  
o f  the same tachistoscopic  material  on the recognit ion threshold.  They 
found that .the recognit ion threshold decreased as a function of  the 
number of  p r io r  subliminal presentat ions o f  the same st imulus.  On the 
basis o f  t h e i r  f indings they hypothesized that "such a mechanism might 
be a network o f  reverberatory c i r c u i t s  ac t iva ted  by the I n i t i a l  
presentat ion o f  a st imulus,  s t i l l  continuing in the organism at  the 
time of  the second presenta t ion .  Perhaps c e l l  assemblies are s t i l l  
being sub l im ina l ly  a c t iv a ted  by an a f t e r  discharge which f a c i l i t a t e s  
recogni t ion of  the word on the second presenta t ion" ,  (p. 33)* Such 
network of  reverberatory c i r c u i t s  o f  ce l l  assemblies may be the 
mechanIsm which would a l lo w . th e  s ub l im ina l ly  presented information to 
be stored in some short- term memory process and re ta ined there for  
subsequent processing.
In t r a d i t io n a l  studies of  the Poetzl e f f e c t ,  the dependent 
v a r ia b le  has been a dream report  or f re e -ass o c ia t io n s .  Under such
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condit ions the e f fe c ts  found were always in the form of symbolic 
elaborations o f  the meaning of  the o r ig in a l  st imulus,  accompanied by 
gross d is to r t io n s  o f  i t s  s t ru c tu ra l  c h a r a c te r is t i c s .  These d is to r t io n s ,  
and symbolic e laborations  were expected from and consistent  w i th  the 
psychoanalytic in te r p r e t a t io n  o f  the Poetzl e f f e c t  and were 
s p e c i f i c a l l y  re la ted  to Freud's theory of  dreams. Within th is  
framework, the p o t e n t i a l l y  d is turb ing s t im ul i  are subject to symbolic 
transformation before emerging in the. subsequent• dream, in order to 
prevent . their  threatening aspects frpm enter ing consciousness. Recently,  
Bakan (1978) pointed out c e r ta in  s i m i l a r i t i e s  between dream and r ight  
hemisphere mentat ion.  He contended that  evidence from various  
researches on dreaming, REM sleep,  the e f fe c ts  of  bra in damage,
epi lepsy (o r ig in a t in g  from the r ig h t  hemisphere) and cer ta in  aspects
> '
of  schizophrenia would appear to .support "a hypothesized r e la t io n s h ip
between REM/dream sleep and functional  a c t iv a t io n  of  the r ig h t
hemisphere system". (p. 286).  I t  is p laus ib le  that the e laborations
and d is to r t io n s  o ^ a ln e d  in the dream studies of  the. Poetzl  e f f e c t  were
mediated by the a c t i v i t y  o f  the r ig h t  hemisphere.
In the present study, however, the basic s t ru c tu ra l  
c h a r a c te r is t i c s  of  the o r ig in a l  stimulus word were preserved in the 
absence o f  symbolic & labcf^t ions.  This could be probably a t t r i b u t e d  to 
the d i f f e r e n t  type of  dependent measure used. While ,  in the previous  
studies,  the dependent measure was an unstructured dream report  or 
fre fe -associat ions, 1n the present experiment,  the d ichot ic  verbal
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transformation task was used to e l i c i t  thfe response. The t)VT has some
•»
c h a ra c te r is t ic s  o f  f re e -a s s o c la t io n s , in th a t  I t  tends to e l i c i t  some
rather  id io syn cra t ic  responses. On the other hand, i t  does have a
* - ' , 
b u i l t - i n  phonetic s t ruc tu re ,  which imposes some l im i ts  on the formal
aspects o f  the reported words. As has been pointed out e a r l i e r ,  the
tachistoscopic experimental  words were d e l ib e r a t e ly  selected from a
large number o f  words previously reported by subjects who l is tened  to a
s im i la r  DVT tape In a p i l o t  study. This was done to f a c i l i t a t e  the
recovery o f  the unrecognized ta c h is tos cop ica l ly  presented words during
the DVT p o s t - t e s t .  Although, these words occurred very in f requent ly  in
• the reports of  subjects in the p i l o t  study ( less than 5%) and were also
reported only by four out o f  ^0 subjects during the DVT p re tes t  in the.
present experiment, th e i r  emergence on the PVT p o s t - te s t  did seem to
be f a c i l i t a t e d  by th e i r  s t ruc tu ra l  proximity  with  the repeated
stimulus word used on the DVT tape. This would seem to suggest that
perhaps the DVT may be a d i re c t  measure £ f  the e f fe c ts  o f  subliminal  ./
ti
s t i n p i i  on subsequent behaviour.  As has been suggested by Warren #
(1961),  th^'1 potent ial o f  the verbal transformation task as a p ro je c t iv e  
"a technique is yet  to be explored exper imenta l ly .  He noted tha t  his
"subjects seem to fee l  that  they are not reveal ing anything w i th inN
themselves by t h e i r  responses, but simply report ing the sometimes 
fool ish things the voice is saying.  The indiv idual  responses sometimes 
e xh ib i t  a ra th e r  v io le n t  s exua l i ty  wi th  close associat ions in meaning 
and considerable d is to r t io n  in speech sounds." (p". 256).
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' E a r l i e r ,  Skinner (1936) developed a device which he cal led.  the 
"tautophone" or "verbal  summator". This consisted ,of a phonograph 
recording of ser ies  o f  vowel sounds heard I n d i s t i n c t l y  and repeated 
over and over.  When subjects l is tened to the recordings they were able  
to organize the vague so.unds into speech. Skinner (1936) used th is  
method to study la t e n t  speech. Subsequently, Shakow and Rosenzweig 
(19^0) attempted to use the tautophone as an audi to ry  apperceptive tes t  
fo r  the study of  p e rs o n a l i ty .  However,, th is  method l im ited  the scope 
o f  possible responses, because the recording was stopped as soon as the 
subject formulated the f i r s t  speech sound.
*
I t  has been proposed i n i t i a l l y  that  the e f fe c ts  of  the subliminal  
stimuli  would be studied in the context o f  hemispheric asymmetry. For 
that  purpose, a drchotic  1istening task was selected because o f  i t s  
l a t e r a l i z i n g  c h a r a c te r is t i c s  described in many stud ies ,  reviewed 
previously .  I t  was expected that such a procedure might e l i c i t  verbal  
output to match the l a t e r a l i z e d  visual  inputs .  The re s u l ts ,  however,j
did not al low any ge nera l iza t ions  concerning such complex cross-modal 
l a t e r a l i z a t i o n s .  In other  words, the verbal transformations reported  
from the l e f t  ear and the r ig h t  ear r e f le c te d  previously  unrecognized
■ I
words ta ch is to sc o p ica l ly  presented_ to e i t h e r ' t h e  RVF or the LVF. I t
-) may be that in normal subjects such complex cross-modal l a t e r a l i z a t i o n s
4 '
cannot be studied by the present method simply because the audi to ry  
pathways are not as completely l a t e r a l i z e d  as is the case with  t h e ’ 
visual pathways. Therefore ,  the l a t e r a l i z a t i o n  w i th in  the auditory
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system my be re f le c te d  in c er ta in  ear advantages fo r  s p ec i f ic  inputs,  
but such ear advantages may not be s u f f i c i e n t l y  se n s i t iv e  to the s t r i c t  
l a t e r a l i z a t i o n  dema îds postulated in the present experiment.
That th is  may be the case is also suggested by some a d d i t i o n a l v 
re su l ts  obtained from the DVT. experiment. S p e c i f i c a l l y ,  i t  was 
pbserved that there were d i f fe rences  in the numbers o f  verbal  
transformations ( i r r e le v a n t  by content to the tachistoscopic
t
experiment) both on the DVT pretest and the p o s t - te s t  that were re la ted  
to the ear  o f  report  and the hemisphericity o f  the subject.  Two types 
o f  scores were looked a t .  One was the number o f  simple changes, that  
is ,  the number o f  times that a change in the st imulus was observed.
The other was the number o f  d i f f e r e n t  new forms reported.  Figure 3 
summarizes these resul ts  fo r  the DVT p re tes t  and p o s t - tes t  scores 
combined.
FIGURE 3
The right-movers reported the largest number o f  d i f f e r e n t  
forms heard in t h e i r  r ig h t  ear .  This number was s i g n i f i c a n t l y  higher  
than the number o f  forms reported by the r ight-movers from the l e f t  ea r ,  
as well  as the number o f  forms reported by the lef t -movers from e i t h e r  
ear .  The highest number of  simple changes was again reported by the 
^  right-movers from the r ig h t  ear but i t  was s i g n i f i c a n t l y  d i f f e r e n t  only 
from the reports 6 f  the le f t -movers from e i t h e r  ear .  These f indings
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Figure 3 . ,  Mean numbers o f  d ichot ie  verbal  transformations (simple 
changes and d i f f e r e n t  forms) heard by the r ight-movers 
and the left -movers from the r ight  and l e f t  ear inputs.
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suggest that the d ic hot ic  1istening_task used here did r e f l e c t  simple 
ear advantages fo r  verbdl s t im u l i ,  as would be predicted from other  
dichot ic  l i s t e n in g  studies,  but th is  e f f e c t  was observed only for the 
r ight-movers.  As can be seen from Figure 3, the d i f fe rences  were 
large ly  due to the higher number of  changes and forms reported by 
the r ight-movers from th e i r  r i g h t - e a r  input.  T h is , i s  consistent  w i th  
the results  o f  a recent study by Nielsen and Sorensen (1976)-  Thus 
I t  would appear that the r ig h t -e a r  advantage fo r  verbal  input was 
pr imari ly 'due  to the presumed higher a c t i v i t y  o f  the left> hemisphere 
in the r ight-movers.  I t  may a lso mean tha t  in the lef t -movers (with  
the r ig h t  hemisphere usual ly more a c t iv e )  the higher neural a c t i v i t y  
of the l e f t  hemisphere induced by th is  verbal task d«id not reach 
qui te  the level  needed to produce the ear-advantage e f f e c t .  This 
may be also another reason w^r^Tr\the  ̂ p resent design there was no 
l a t e r a l i z e d  e f f e c t  obtained on the DVT p o s t - te s t  report  o f  the 4
anxiety-producing s t imul i  from the l e f t  and r ight  ear comparable 
to the l a t e r a l i z e d  tachistoscopic input e f f e c t .  This former 
e f f e c t  depended g re a t ly  on the reports o f  the left -movers who 
recognized the fewest anxiety  words f lashed to t h e i r  LVF ( r ig h t  
hemisphere). Since they demonstrated v i r t u a l l y  no ear-advantage fo r  
verbal  input,  the l a t e r a l i z i n g  value o f  the d icho t ic  procedure as i t
i
was used here i s / r a t h e r  questionable.  The r ight-movers,  on the other  
hand, did not demonstrate a s ig n i f i c a n t  d i f fe re nce  in th e i r  
recognit ion of  anxie ty  words tach is toscop ica l ly  presented to the RVF
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and LVF. Therefore ,  no l a t e r a l i z e d  report  on the DVT p o s t - te s t  o f  the 
previously  unrecognized words would have been expected,  in s p i te  o f  
th e i r  (the r ight -movers ' )  demonstrated r ig h t - e a r  advantage fo r  verbal  
s t im u l i .
In summary, the issues concerning perceptual  defence and the ' 
e f fe c ts  of  subliminal  s t imul i  on subsequent behaviour were discussed 
in the context of  functiona l  hemispheric asymmetries, in terhemispheric  
t ransfer  and .hemispher ic l ty . I t  was suggested that the f indings o f  the 
present study were consistent with  and can be explained by current  
neurophysiological  theor ies .  The impl icat ions of  the f indings  fo r
i *
the hypothetical  processes o f  repression and the unconscious were also  
cons idered.
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H i dden Hazard
Memory * - _ Murder
Talking Trouble
Talent Tragic
T r i lo g y  Torment
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APPENDIX B
A L is t  of  Proverbs fo r  the Assessment 
.of Lateral  Eye Movement^
t
1. A- r o l l in g  stone gathers no moss.
' 2. The hardest work is to id le .
, 3. In the m ir ro r ,  everyone sees his best f r i e n d .
A watched pot never b o i ls .
5- • B e t te r  a good enemy than a ^^1  f r ie n d .
6. I f  you c an ' t  b i t e  don 't  show your tee th .
7- Poor worker blames his to o ls .  a-
8. He that l i e s  on the ground cannot f a l l .
9- Bet ter  a bad peace than a good war̂ ." ^
10. What saddens a wise man gladdens a fo o l .
11. They that  are mute want to t a l k  the most.
12. Words should be weighed and not counted.
\
 ̂ from Bakan and S trayer ;  1973.
r’ I1
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